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 CHANGING FAMILY RELATIONSHIPS, PERINATAL DEPRESSION, AND 





PHILISOPHY DOCTORATE IN  
PSYCHIATRIC EPIDEMIOLOGY 
 










Perinatal depression is important not only for women affected but also potentially for 
their children and families. However, the incidence, persistence and impact of 
depression and its risk factors throughout the perinatal period are poorly understood 
outside Western settings: particularly the relationship with social support in traditional 
and nuclear family structures and the impact on child development.   
Aims 
Through a prospective study of perinatal depression carried out in Ankara, Turkey, the 
candidate sought to estimate prevalence incidence and persistence of depression 
between antenatal and postnatal periods and associations with social support, and to 
investigate the effect of perinatal depression on changes in social support and child 
development  
Method 
A community sample of 730 women were recruited in their third trimester and followed 
up at 2 months, 12 months and 18 months after birth. Depressive symptoms were 
ascertained using the Edinburgh Postnatal Depression Scale, social support (relationship 
quality) with the Close Persons Questionnaire applied to relationships with the husband, 
mother and mother-in-law, and child development with the Guide for Monitoring Child 
Development (GMCD). Traditional and nuclear family settings were compared.  
Results 
Prevalence of antenatal depression was 33.1%, incidence at 2 months after birth was 
13.9%, and persistence of depression between these two points was 49.7%. Lower social 
support, particularly that from the husband and mother-in-law was strongly associated 
with antenatal depression. While some predictive associations were found for this 
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exposure with incidence and persistence of depression to the post-natal period, more 
consistent and stronger associations were found between antenatal depression and a 
subsequent exaggerated decline in social support over all four examinations. No 
associations were found between perinatal depression and child development.  
Conclusion 
Perinatal depression was common in this population and a predictor of declining quality 
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CHAPTER A.1 Introduction 
 
Common mental disorders (CMDs) are two to three times more common in women than 
in men (Patel et al 1999) and are particularly common among women of childbearing 
age (Kumar 1994). Postnatal (PND) and antenatal (AND) depression are the most 
common mental disorders in the maternal period. Postnatal depression is a complex mix 
of physical, emotional, and behavioural changes that occur after giving birth that are 
attributed to the genetic, social, and psychological changes associated with having a 
baby (Halbreich 2005). The Diagnostic and Statistical Manual of Mental Disorders 4th 
Edition: Text Revised (DSM-IV TR) views PND as major depression with a postpartum 
onset occurring within approximately 4 weeks of delivery (APA 2000). Symptoms 
include anhedonia, dysphoria, hopelessness, worthlessness, anxiety, and inability to 
sleep while the infant is asleep, poor concentration, appetite disturbances, guilt, and 
suicidal thoughts.  To meet criteria for major depression, depressed mood or loss of 
interest or pleasure in activities must be present for at least 2 weeks. However, there is 
considerable heterogeneity in the construct since perinatal depression may start in the 
antenatal period or may have an onset after the first postpartum month. Furthermore, 
there is no general agreement on the exact length of the period that should be termed 
‘postnatal’. In the review of the background literature, perinatal depression is taken to 
encompass both major and minor depressive episodes that occur either during 
pregnancy or within the first 12 months following delivery.  
 
Several risk factors related to antenatal and postnatal depression have been reported. 
These include psychosocial and biological factors. Psychosocial risk factors have been 
evaluated extensively in the literature (O’Hara and Swain 1996, Beck 2001, Lancaster et 
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al., 2010) and biologic risk factors have been investigated in a number of recent studies. 
Several mechanisms have been proposed for the pathophysiology of perinatal 
depression, including disturbances of the hypothalamic-pituitary-adrenal (HPA) axis 
and a more general role of cortisol (King et al. 2010; Meltzer-Brody 2011). However, 
findings in these respects have been contradictory (Okun et al. 2011). Other hormones 
have also been hypothesized to be mechanistically involved, including progesterone, 
oestradiol and oestriol, prolactin, thyroid-stimulating hormone, and 
triiodothyronine/thyroxine (Dennis et al 2008; Brummelte and Galea 2010; Basraon and 
Constantine 2011). However, no consistent associations have been found between 
changes in hormonal levels and the peak incidence of depression during or after 
pregnancy. A large proportion of research into the pathophysiology of depression more 
generally has focused on the monoamine neurotransmitters serotonin, norepinephrine, 
and dopamine, a review by Nemeroff (2002) reporting decreased or altered levels and 
activity of the three monoamine systems in the brains of people with depression. 
Although an association between the monoamine systems and perinatal depression is 
plausible, direct evidence in pregnancy or the postnatal period is limited (Nemeroff 
2008). 
 
Although several risk factors for perinatal depression have been established, population-
level risk remains substantially unexplained. Social roles for women and family support 
structures differ between cultures and are likely to be important factors in the aetiology 
of this condition, possibly particularly in settings where these are rapidly changing. 
Although several studies have investigated associations between the quality of the 
marital relationship and perinatal depression, there has been very little formal evaluation 
of wider family networks. In Turkey, as in many settings, mothers and mothers-in-law 
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are traditionally expected to provide both practical and emotional support for women 
around childbirth. The social transitions that are currently occurring in Turkey and 
elsewhere can place considerable strain on these relationships – but the potential 
impacts on perinatal depression have yet to be clarified, as has a potential reciprocal 
impact of perinatal depression on the quality of these relationships.  
 
Perinatal depression is an important public mental health issue in both developing and 
developed nations. Depression during the perinatal period can have important adverse 
consequences, not only for the women experiencing it but also for the women’s children 
and family (Marmorstein et al., 2004). In recent decades, researchers have begun to 
focus more intensely on the potential effects of perinatal maternal mental illness on the 
developing child. Prospective studies that begin during pregnancy and follow the 
mothers and children into adolescence have suggested that maternal mental illness 
during the antenatal and postpartum period can have long lasting negative 
consequences. The effects of depression during pregnancy and the postpartum on child 
outcomes have been widely studied, although the findings from these studies have not 
been consistent (Brand and Brennan 2009). 
 
In this study we investigated prevalence and incidence of perinatal depression, 
relationships with psychosocial risk factors namely social support (in particular 
perceived quality of key relationships) and family structure and associations between 
perinatal depression and child development in Turkey. The study itself comprised 
recruitment of women during the third trimester of pregnancy with subsequent follow-
up interviews at around 2, 12 and 18 months postpartum. Regarding the literature 
review in this thesis, the focus was therefore on prospective studies of perinatal mental 
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disorder and its aetiology, studies of relationships between this and child development, 
and previous research into perinatal mental health in Turkey. In order to evaluate the 
background literature, the following key words were used as search terms in different 
combinations: “antenatal depression”, “prenatal depression”, “postnatal depression”, 
“postpartum depression”,  “screening”, “pregnancy”, “incidence”, “prevalence”, 
“perinatal depression”, “cohort study”, “prospective study”, “child development”, “risk 
factors”, “social support”, and “Turkey”. Articles and abstracts were retrieved and 
considered from January 1980 through August 2011 using the following databases: 
PubMed, CINAHL, SCOPUS, PsycINFO, Sociological Abstracts, and ISI Proceedings. 
The following were excluded: studies that provided only descriptive statistics, studies in 
a non-English and non-Turkish language, studies with an exclusively adolescent sample, 
studies of women with known depression at the time of screening, and case series or 
case reports. In structuring the literature review, postnatal depression is considered 
before antenatal depression because of the larger volume of research evidence 
concerning the former. Prevalence studies of each are considered first, followed by risk 
factor research before considering social support as an exposure in more detail and 







CHAPTER A.2 Prevalence of postnatal depression in international research   
 
Postnatal depression (PND) is a major health issue for many women from diverse 
cultures and its prevalence has received extensive previous research (Affonso et al., 
2000, Oates et al., 2004, Almond 2009). Current diagnostic criteria for mental health 
disorders do not include PND as a distinct diagnosis (DSM-IV TR 2000). A useful and 
pragmatic definition of PND provided by the Scottish Intercollegiate Guidelines 
Network defines PND as “any non-psychotic depressive illness of mild to moderate 
severity occurring during the first postnatal year” (Scottish Intercollegiate Guidelines 
Network (SIGN) 2002). The onset of major depression is believed to be markedly 
common in the postpartum period; researchers have found a 3-fold increase in the onset 
of major or minor depression in the first weeks postpartum compared to women of 
similar age, marital status, and parity but without recent childbirth (Gavin et al., 2005).  
 
Due to the large volume of research on this subject, the literature review mainly focused 
on systematic reviews and recent prospective cohort studies. According to Mann et al 
(2010) a total of 696 citations and 476 unduplicated citations were found where the 
primary focus of the review topic or question was the prevalence or incidence of PND. 
Only one systematic review (Gavin et al. 2005) and four reviews of prevalence of PND 
(Halbreich and Karkun 2006; O’Hara and Swain 1996; Goodman 2004; Ross and 
Dennis 2009) were identified. Only two reviews provided an overall summary estimate 
of prevalence of PND (O’Hara and Swain 1996; Gavin et al. 2005). Another systematic 
review by Gaynes et al. (2005) from the same research group as Gavin et al. (2005) was 
not included in this overview by Mann et al. (2010) presumably because of the similar 
data represented.  
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Three reviews reported the prevalence estimates from each of the primary studies 
(Halbreich and Karkun 2006; Goodman 2004; Ross and Dennis 2009), but did not 
attempt a quantitative summary estimate of PND prevalence. The reviews did not 
provide any formal discussion as to the feasibility of combining the data or justification 
as to reasons why these data were not considered appropriate for data synthesis.   
 
Gavin et al. (2005) conducted a meta-analysis of 28 primary studies of perinatal 
depression, 16 of which reported prevalence estimates solely in the postnatal period. 
Due to significant heterogeneity between primary studies, six studies were excluded as 
outliers and a revised meta-analysis was conducted to optimise the estimates. For both 
major and minor depression at three months postpartum, the combined ‘best estimate’ 
point and period prevalences since birth were 12.9% and 19.2% respectively. For major 
depression alone at three months postpartum, the combined ‘best estimate’ point and 
period prevalences since birth were 4.7% and 7.1% respectively.  
 
Another systematic review by the same research group of depression diagnosed using a 
clinical structured interview concluded that the point prevalence of combined major and 
minor depression ranged from 6.5-12.9% in the first 6 months postpartum, peaking 
between 2 and 6 months period after delivery. For major depression alone, the final 
combined point prevalence estimates ranged from 1.0-5.9% at different times during the 
first postpartum year (Gaynes et al., 2005). 
 
Although formal meta-analyses were conducted in the review by Gavin et al. (2005) the 
restrictive nature of the inclusion criteria (resulting in preferential exclusion of studies 
from poorer countries) was highlighted as providing sub-optimal generalisability to 
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populations outside of the USA and particularly in developing countries (Mann et al., 
2010). 
  
O’Hara and Swain (1996) investigated sources of variability in prevalence estimates 
between studies. The authors combined estimates from 59 studies in which depression 
had been assessed at least 2 weeks postpartum using either a clinical interview or a 
validated self-report measure with an established cut-off (i.e., Beck Depression 
Inventory; BDI ≥10; Edinburgh Postnatal Depression Scale; EPDS ≥13; Zung 
Depression Scale ≥48; Centre for Epidemiological Studies—Depression; CES-D scale 
≥16). The authors estimated mean prevalence of PND from 59 primary studies by 
dividing the number of all women identified with PND by the total number of 
participants across the included primary studies. Based on a total derived sample of 
12,810 postpartum women, they estimated the average prevalence of postpartum 
depression to be 13%. The estimated mean prevalence of PND identified via self-report 
measures (n=28 studies) as 14% and prevalence of PND identified via standardised 
clinical interview method (n=31 studies) as 12%. They found that self-report measures 
yielded significantly higher estimates of postpartum depression than interview-based 
methods and that longer evaluation periods resulted in higher estimates. The numbers of 
days postpartum when the depression assessment was made and the country in which 
the study was conducted did not significantly affect the prevalence estimates in their 
analysis. 
 
A wider review of PND prevalence in 40 countries worldwide found a range from 
almost 0% to 74% (Halbreich and Karkun 2006), lowest prevalences being found in 
Singapore, Malta, Malaysia, Austria and Denmark and highest prevalences in  Brazil, 
Guyana, Costa Rica, Italy, Chile, South Africa, Taiwan and Korea. The widely cited 
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mean prevalence of postnatal depression, 10–15%, therefore may not be representative 




Although PND prevalences in non-Western cultures and developing countries are often 
reported as higher than in Western countries – for example, reports of 37% in Chile 
(Jadresic and Araya 1995), and 23% in Goa, India (Patel et al., 2003) – a recent 
systematic review (Sawyer et al., 2010) found that depression was the most commonly 
assessed disorder with a weighted mean prevalence of 18.3% (95% CI 17.6%-19.1%) 
after birth in eight African countries. Thirty-five studies, with a total of 10,880 
participants, were identified although the limitations were highlighted of cross-sectional 
data and varying measures of mental health (Sawyer et al., 2010). However, particularly 
high prevalences have tended to be found in Asian countries such as Israel 22.6% 
(Glasser et al., 2000), Taiwan 36.6% (Wang and Chen 2006) and, as will be described 
later, in Turkey 33,2% (Ege et al. 2008)  In another review, a total of 64 studies from 17 
Asian countries were reviewed, the prevalence of PND in Asian countries ranged from 
3.5% to 63.3% with Malaysia and Pakistan having the lowest and highest prevalences, 
respectively (Klainin and Arthur 2009). 
 
In the meta-analysis by Villegas et al (2010), PND and rural residence were considered 
specifically. Seventeen articles were eligible where a standardized assessment of 
depression had been administered to rural mothers within the first year postpartum. The 
overall prevalence of PND among rural women was 27.0% (95% CI, 18.8%-37.2%). 
Prevalence was somewhat higher among women in developing countries (31.3%; 95% 
CI, 21.3%-43.5%) than in developed countries (21.5%; 95% CI, 10.9%-38.0%). 
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As with other health outcomes, the reasons underlying international heterogeneity are 
potentially manifold. From a methodological perspective, differing samples needs some 
consideration, and variations in case definition even more so. In addition, there are the 
inherent difficulties of conducting cross-cultural research (Sawyer et al. 2010). If at least 
some variation can be assumed to be genuine, however, explanations need to focus on 
differences in underlying risk profiles as well as considering the extent to which these 
account for differences in onset or maintenance of case-level syndromes.  
 
Although there have been many individual studies of PND prevalence, a recent 
overview (Mann et al 2010) concluded that the literature remained lacking with regard 
to adequate reviews of prevalence. In particular, this overview suggested that current 
knowledge of prevalence of PND is limited due to issues of methodological quality and 
a lack of high-quality systematic reviews in this area.  
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CHAPTER A.3 Prevalence of antenatal depression in international research 
 
Perinatal depression has received most attention to date where it is detected in the 
postnatal period – i.e. defined as postnatal depression, even though the onset may not be 
known. However, depression is one of the most common complications in pregnancy 
and it has been suggested that a large proportion of ‘postnatal’ depression arise in the 
antenatal period (Patel et al. 2002), and several professional organizations recommend 
routine screening for antenatal depression (Pignone et al 2002, US Preventive Services 
2002). There are three systematic reviews on the prevalence of antenatal depression 
(AND)—one focusing specifically on the pregnancy and the others on the wider 
perinatal period (Bennet 2004, Gaynes et al. 2005, Gavin et al. 2005).  
 
Bennett et al. (2004) conducted a meta-analysis of prevalence estimates for depression 
specifically during pregnancy, considering findings from 21 studies meeting 
predetermined inclusion criteria, including the assessment of depression by a structured 
clinical interview, the Beck Depression Inventory (BDI), or the Edinburgh Postnatal 
Depression Scale (EPDS). Based on a combined derived sample of 19,284 pregnant 
women, they estimated the prevalence of depression to be 7.4% during the first 
trimester, 12.8% during the second trimester, and 12.0% during the third trimester. The 
95% confidence intervals for these estimates overlapped substantially and minimal 
variation by trimester was concluded. The authors also found that, compared with 
structured clinical interviews, the self-report Beck Depression Inventory (BDI) 
produced significantly higher prevalence estimates, whereas the self-report Edinburgh 
Postnatal Depression Scale (EPDS) produced statistically equivalent estimates using 
standard cut-offs to define caseness (Bennet et al., 2004).  
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The meta-analysis by Gaynes et al (2005) concluded that the point prevalence of major 
and minor depression ranged from 8.5% to 11.0% at different times during pregnancy, 
and the point prevalence of major depression ranged from 3.1% to 4.9%. It was 
suggested that the prevalence of depression during pregnancy was similar to that during 
the postnatal period.   
 
 
Summaries of studies that have estimated the prevalence of depression in pregnancy are 
presented in Table A. 4. Considering the origins of the studies, the 13 US estimates 
range from 11-51% with a substantial range of 16-50% even in large studies using an 
identical scale and cut-off (CES-D ≥16). The three UK studies have a more consistent 
range although show no clear relationship between the position of the EPDS cut-off and 
the observed prevalence, suggesting that heterogeneity would have been higher if the 
same cut-off had been used. Of the other countries represented, highest prevalences 
were reported from the lower income environments of Brazil and Tanzania, although 
heterogeneity was substantial in the remainder.  
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Table A.1. Summary of studies that have estimated the prevalence of 










Da Silva et 
al., 1998 
Brazil  32 EPDS (>13)  38 
Da Costa et 
al., 2000 
Canada  100 DACL (≥14)  31 
Seguin et al., 
1995 






France  598 EPDS (>12)  5 
Dayan et al., 
2006 
France 641 EPDS (≥14) 15 
Pajulo et al., 
2001 
Finland  391 EPDS (>12)  8 
Kurki et al., 
2000 
Finland  623 BDI (≥13)  30 
Chung et al., 
2001 
Hong Kong  959 BDI (>14.5)  10 
Berle et al., 
2005 




et al., 2004 
Pakistan 265 SCAN 25 
Salamero et 
al., 1994 
Spain  976 BDI (>10) 35 
Andersson et 
al., 2004 





Sweden  1 489 EPDS (>10)  17 
Kaaya et al., 
2010 
Tanzania 787 HSCL 40 
Bolton et al., 
1998 
UK 492 EPDS (>15)  24 
Johanson et 
al., 2000 
UK  417 EPDS (>14)  10 
Evans et al., 
2007 
UK 12059 EPDS (>12) 14 
Birndorf et 
al., 2001 
US  69 BDI (≥10) 25 
Dayan et al., 
2002 
US  767 EPDS (≥15)  11 
Hoffman and 
Hatch 2000 
US  876 CES-D (≥16) 31 
Kelly et al., 
2001 
US  186 PRIME-MD, 
PHQ (na)  
21 
Marcus et al., US  3472 CES-D (≥16) 20 
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2003 
McKee et al., 
2001 
US  114 BDI-II (≥14)  51 
O’Heron 
2000 
US  108 SCID-I  14 
Orr and  
Miller 1995 
US  2 000 CES-D (≥16)  50 
Wu et al., 
2002 
US  3 873 CES-D (≥16)  16 
Field et al., 
2010 
US 911 SCID 20 
Gavin et al., 
2009 
US 3019 CES-D 17 
Jesse et al., 
2003 
US 119 2-item 
Screen 
50 
Li et al., 
2008 
US 791 CES-D(≥16) 41 
BDI Beck Depression Inventory  
CES- Center for Epidemiologic Studies Depression scale 
CI confidence interval 
DACL Depression Adjective Check List 
EPDS Edinburgh Depression Scale  
GHQ General Health Questionnaire  
HADS-D Hospital Anxiety and Depression Scale–Depression  
HSCL Hopkins Symptom Checklist  
PRIME-MD Primary Care Evaluation of Mental Disorders  
SCAN Schedules for Clinical Assessment in Neuropsychiatry  
SCID Structured Clinical Interview for DSM-IV 
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CHAPTER A.4 The incidence and persistence of perinatal depression 
 
There have been few estimates of the incidence of perinatal depression—the percentage 
of women with depressive episodes that begin during pregnancy or in the first year 
postpartum. Moreover, literature on the persistence of perinatal depression is also scarce 
(i.e. the continuation or not of depressive episodes during the perinatal period – for 
example, from pregnancy to postpartum). Incidence studies are summarised in Table 
A.2 and key findings on incidence and persistence will be further considered in detail in 
this chapter.  
 
In an early study in the UK by Cooper et al., (1988), the psychiatric state of 483 women 
was examined antenatally and at 3, 6, and 12 months postpartum, using the General 
Health Questionnaire, the Present State Examination and the Montgomery and Asberg 
Depression Rating Scale. In a subgroup of the full sample, the incidence of psychiatric 
disorder in the year following delivery was estimated to be 15.1%, which is close to a 
figure previously reported for women in the community. The onset of psychiatric 
disturbance was soon after delivery in most instances; and, for the majority, the episode 
of disturbance lasted for 3 months or less.  
 
The systematic review by Gaynes et al. (2005) reported that thirteen studies provided 
estimates of the incidence of the disorder which ranged between 2.2% and 14.5% over 
the antenatal period, and were 6.8%, 9.8%, and 20.1% in three studies covering the 
postnatal period. The same research group reported similar incidence rates in another 
review by Gavin et al (2005) where nine articles were included. These data suggest that 
as many as 14.5% of pregnant women have a new episode of major or minor depression 
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during pregnancy (from four studies included), and 14.5% have a new episode during 
the first three postnatal months (from five studies included) (Gavin et al 2005). 
Considering only major depression, 7.5% were estimated as having a new episode 
during pregnancy, with 6.5% having a new episode in the first 3 months postpartum 
(Gavin et al 2005). In this review, there was one study (Areias et al., 1996) which 
reported the incidence of depression at any point from birth to 12 months afterwards 
postnatal which was found to be 49.0% (Gavin et al 2005). The estimations of incidence 
were lower than those found in prior studies for two reasons. First, studies that assessed 
depression based on self-report screens alone, which have been found to give high 
prevalence estimates, were excluded. Second, recent studies that use more precise 
criteria to identify major depression were mainly included. 
 
In a recent study from Italy (Banti et al., 2011), in which depression was evaluated by 
self report (EPDS > 12) and structured clinical interviews, the incidence of depression 
was 2.2% and 6.8% in antenatal and postnatal period respectively. These results were in 
line with systematic review by Gaynes et al. (2005). However there are several 
limitations in this study such as moderately low response rate (49.9%) (Banti et al., 
2011). 
 
One of the largest investigation of this question was conducted in the UK, using data 
from the Avon Longitudinal Study of Parents and Children (ALSPAC), a longitudinal, 
prospective study of all pregnant women who were living in Avon, England, their 
partners and an index child (Golding et al., 2001, Evans et al., 2001, Heron et al., 2004 
and Deave et al., 2008). The study included women who were to deliver their baby 
between 1 April 1991 and 31 December 1992. Almost 15,000 women were recruited 
 32 
and it was estimated that 85–90% of the eligible population took part in this study All 
data were collected via postal questionnaires and pregnant women were followed up 
with the EPDS at 18 and 32 weeks of pregnancy and 8 weeks and 8 months postpartum 
as part of the ALSPAC programme (Evans et al., 2001). Depression scores were higher 
at 32 weeks of pregnancy than 8 weeks postpartum, although there were no overall 
differences in the distribution of total scores or scores for individual items at the four 
time points. In the sample, 13.5% scored above threshold for probable depression at 32 
weeks of pregnancy, 9.1% at 8 weeks postpartum, and 1.6% at all four time 
examinations. More mothers moved above the threshold for depression between 18 
weeks and 32 weeks of pregnancy than between 32 weeks of pregnancy and 8 weeks 
postpartum.  Symptoms of depression were not more common or severe after childbirth 
than during pregnancy.  
 
The same study group reported longitudinal patterns of depression from the same study 
sample in another article by Heron et al., (2004). In this analysis, the stability of 
depression across the four measurement points (covering an approximately 1.5 year 
period)  was moderate, and the correlations were stronger between examinations at 18 
and 32 weeks of gestation than between examinations at 18 weeks gestation and 8 
months postpartum. There was no elevation in depression scores in most women 
(75.5%). At the 8 week postpartum assessment, 8.9% of women scored above EPDS 
cut-off, but the incidence rate for this category was only 3.5%. Summing across the 8-
week and 8-month postnatal assessments, 13.3% of the sample scored above the 12 on 
the EPDS on at least one postnatal assessment. Of these, antenatal depression was not 
apparent in almost half (43.7%). Of the total sample, 11.2% reported elevated 
depression in the antenatal period only. 
 33 
 
Deave et al. (2008) reported prevalence and persistence of antenatal depression where 
complete antenatal EPDS data (18 and 32 weeks of gestation) were available for 11,098 
women from ALSPAC study. Using the standard 12/13 cut-off, 74.4% were not 
depressed during the perinatal period, 14.1% were depressed on at least one assessment 
antenatally but at neither postnatally, 4.8% were depressed on at least one of the two 
examinations postnatally but at neither antenatally, and only 1.4% were persistently 
depressed antenatally and postnatally. 
 
British and Swedish studies have reported similar maintenance rates (37-46%) and 
incidence rates (5-7%) of depression from the antenatal to postnatal periods (Evans et al 
2001, Heron et al 2004, Rubertsson et al 2005, Deave et al 2008). Rubertsson et al., 
(2005) studied with 2430 Swedish women attending their first antenatal care visit during 
three predestined weeks. Depressive symptoms were evaluated in early pregnancy, and 
at two months and one year postpartum. Of those women who scored high (≥12) on the 
EPDS during pregnancy, about one out of three (37%) also scored at case level two 
months postpartum and of case-level women two months postpartum, almost half of 
them (46%) remained case level at twelve months. Three per cent of all the cohort 
scored at case level on all three assessments, 6% twice and 17% on one of the three 
assessments. In all, one out of four (26%) scored at case level on at least one of the 
assessments. 
 
A follow-up study of an Australian cohort from early pregnancy till five years after birth 
suggested that in the majority of women who experienced depressed mood after birth, 
the symptoms were not severe and did not continue beyond a few weeks (Najman et al., 
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2000). In an early prospective study from USA, O’Hara et al. (1984) followed up 99 
women from second trimester of pregnancy to 6 months after giving birth, and found 
that although almost one half of the subjects had depressive scores that would place 
them in the mildly depressed range during the second trimester, less than 12% of the 
subjects were in the mildly depressed range at the 9-week and 6-month follow-ups. In 
another American study, Campbell and John (1997) followed up 70 women meeting the 
criteria for clinical depression at 2 months postnatal and found that at 4 months 
postnatal, 48% continued to be depressed; at 6 months 30% and at 12 months, 24% 
continued to meet the criteria for depression. In another US study, Beeghly et al. (2002) 
evaluated stability and change in the level of maternal depressive symptomatology over 
the course of the first postnatal year in a community cohort of 106 first-time mothers of 
full-term, healthy infants. At 2 months postpartum (intake), mothers were classified into 
one of two symptom groups on the basis of their total score on the Center for 
Epidemiological Studies–Depression Scale (CES-D): high or normative. Mothers 
completed the CES-D again at 3, 6, and 12 months postpartum. Of women with high 
depression scores at 2 months postpartum 35% and 31% remained depressed at 6 and 12 
months respectively.  
 
Similar studies from developing countries have reported high persistence rates for 
postnatal depression.  A recent prospective cohort study conducted in Iran where 1291 
women in their third trimester (with depression ascertained by a BDI >20 score) were 
followed up to 6-8 weeks postpartum (with depression ascertained from the EPDS). 
Incidence of postnatal depression over this period was 20.1%, and persistence of 
depression 49.6% (Kheirabadi and Maracy 2010). In a recent study from Ethiopia, 
Hanlon et al., (2010) recruited 1065 women in pregnancy and followed up them to 2 
 35 
months postpartum. The sample was assessed for postnatal common mental disorders 
(CMD) with the Self-Reporting Questionnaire (SRQ–20). Prevalent postnatal CMD 
(SRQ ≥6) was found in 4.6%, with new onset from the antenatal examination in 2.4%, 
and persistence in 21.4%. In a study from Pakistan by Rahman and Creed (2007) of 701 
women, the Schedule for Clinical Assessment in Neuropsychiatry (SCAN) was used to 
identify depression in the third trimester of pregnancy, and depressed women were re-
assessed at 3, 6 and 12 months postpartum. Of the 129 depressed women completing the 
one-year follow-up, 121 (94%) were depressed at 3 months, 98 (76%) at 6 months and 
80 (62%) at 12 months. Of those depressed during the third trimester of pregnancy 
(62%) were still depressed at 12 months postpartum but fewer (57%) were depressed at 
all time points. Chandran et al. (2002) investigated incidence of postnatal depression in 
India, following 359 women in the last trimester of pregnancy to 6-12 weeks after 
delivery with the revised Clinical Interview Schedule (CIS–R) to assess CMD. In this 
cohort of pregnant women, 11% developed depression in the first 3 months after 





Table A.2 Summary of cohort studies that have estimated the incidence of depression in perinatal 
period 
 








   Antenatal Postnatal 
Matthey et al., 
2000 
Australia 166 BDI 
EPDS 
  27.3  Birth-12m 
Gotlib, 1989 
 
Canada 295 SADS 2.2  T2-T3  7.8  Birth-1m 
Hanlon, 2010 
 
Ethiopia 1065 SRQ-20   2.4  Birth-2m 










Iran 1821 EPDS   20.1  6-8w 
Banti, 2011 Italy  EPDS 
SCID 
2.2  T2–birth 6.8  Birth-12m 
Kitamura et al., 
1993  
Japan 120 SADS 11.3  
14.5 
 T0-T1  
T0-birth 
  
Yamashita et al., 
2000 












Rubertsson et al., 
2005 
 
Sweeden       
Cooper et al., 
1988 
 
UK 483 PSE   15.1  Birth-1m 
Cox et al, 1993 
 
UK 105 SPI   11.1  Birth-6m 
Deave et al., 2008 
 
UK 11098 EPDS   4.8  Birth-8m 
Evans et al., 2001 
 
UK 13799 EPDS 8.4  18-32w 5.3  Birth-8w 
Heron et al., 2004 
 
UK 8323 EPDS -  3.5  Birth-8w 
Kumar and 
Robson, 1984 






14.5  Birth-3m 
Watson  et al., 
1984 
 
UK 128 SPI 7.5  T0-birth 8.1  Birth-2m 
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Yoshida et al, 
1997 
 
UK 98 SADS   14.5  Birth-3m 
Chaudron et al., 
2001 
 
US 465 CES-D   5.8  Birth-4m 
Hobfoll et al, 
1995 
US 192 SADS   12.5  T2-2m 
O`Hara et al., 
1984  
US 99 SADS   10.3  Birth-2m 
T: trimester (T0=conception), w=weeks, m=months 
CES-D Center for Epidemiologic Studies Depression Scale   
CIS–R Clinical Interview Schedule  
EPDS Edinburgh Postnatal Depression Scale 
SADS Schedule for Affective Disorders and Schizophrenia 
SCID Structured Clinical Interview for DSM-III-R 
SPI Standardized Psychiatric Interview 
SRQ–20 Self-Reporting Questionnaire  
SCAN Schedule for Clinical Assessment in Neuropsychiatry 
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CHAPTER A.5 Risk factors for postnatal depression 
 
Extensive research into the aetiology of postnatal depression has suggested multiple 
contributory factors. Epidemiological research and meta-analyses, however, have 
consistently identified the importance of psychosocial and psychological risk factors 
(Beck 2001), such as life stress (O’Hara and Swain 1996) marital conflict, maternal self 
esteem, and lack of social support (Dennis 2005). The literature search for this thesis 
identified three meta-analyses of risk factors for postnatal depression conducted by 
O’Hara and Swain (1996), Beck (2001) (an update of a previous meta-analysis by Beck 
(1996)), and Robertson et al. (2004). The reports by O’Hara and Swain (1996) and Beck 
(1996) incorporated results from over 70 studies, and 12,000 research subjects whereas 
the results of the more recent studies of nearly 10,000 additional subjects were analyzed 
in that carried out by Robertson et al., (2004). This section aims to summarise the key 
areas of concordance and heterogeneity in previous international research. Because of 
their particular relevance to this thesis, social support measures (including marital 
relationship quality) as exposures will be considered more specifically at a later point.  
 
Socioeconomic status 
Socioeconomic deprivation indicators such as unemployment, low income, and low 
education have been cited as risk factors in mental disorders, and depression in 
particular in community populations (Patel et al 1999). Indicators such as low income, 
financial strain, unemployment, and lower social status have also been found to have 
small but significant associations with high levels of postnatal depressive 
symptomatology, results which have been found to be reasonably consistent across 




Adverse life events 
The relationship between life events and the onset of depression is well established in 
the wider epidemiological literature on unselected community samples. Experiences 
captured in commonly applied inventories include events such as bereavement, serious 
health problems in participants or a close other, relationship breakdown or divorce, 
losing a job, or moving house. However, while studies undertaken in Britain and North 
America have found strong associations between postnatal depression and recent life 
events, those carried out in Asian samples have resulted in weaker or absent associations 
(Lee et al. 2000), the reasons for which remain unclear. 
 
Personal and family history of psychiatric illness 
Depressed mood or anxiety during pregnancy have consistently been found to be 
significant predictors of postnatal depression, as have previous depressive symptoms at 
any time, not just those related to childbirth (O’Hara and Swain. 1996, Beck 2001, 
Robertson et al., 2004). The current evidence from large-scale studies suggests that 
having a positive family history of any psychiatric illness confers risk of postnatal 
depression although there is no information on this association in meta-analyses. This 
association has also been found consistently in studies that have been able to report 
completed clinical interviews with women suffering from postnatal depression and 
members of their family (Steiner 2002). 
 
Other psychological factors 
Maternal personality characteristics including neuroticism and cognitive attribution style 
have been investigated as risk factors for postnatal depression. Neuroticism measured in 
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women antenatally was found to be a weak-to-moderate predictor of postnatal 
depression (O’Hara and Swain 1996, Lee et al., 2000). Similarly, women with negative 
cognitive attribution styles (e.g., pessimism, anger, ruminations) were more likely to 
have postnatal depression (O’Hara and Swain 1996). 
 
Obstetric factors 
A range of obstetric factors and experiences of childbirth have been investigated in 
relation to postnatal depression. Measures have included pregnancy complications such 
as preeclampsia and hyperemesis, as well as delivery-related complications such as 
caesarean section, instrumental delivery, premature labour, and excessive bleeding. 
Reviewed findings have indicated that pregnancy- and delivery-related complications 
have small but significant effects on the development of postnatal depression (O’Hara 
and Swain 1996, Warner 1996, Forman 2000). However, equivocal findings have been 
reported for associations between unplanned or unwanted pregnancies and breastfeeding 
and postnatal depression (Warner 1996, Forman 2000).  
 
Social support 
Studies have consistently shown a negative correlation between postpartum depression 
and emotional and instrumental support during pregnancy (O’Hara and Swain 1996, 
Beck 1996). This field of investigation is considered in a specific later chapter. 
 
Further considerations 
Clinical and social factors have been further summarised as potential risk factors for 
postnatal depression in order of magnitude. Depression or anxiety during pregnancy, 
past history of psychiatric illness, adverse life events and social support deficits have 
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been reported as strong to moderate risk factors for postnatal depression (O`Hara and 
Swain 1996, Beck 2001, Robertson et al., 2004). Other psychological factors and 
marital relationship measures have been reported as moderate risk factors, and obstetric 
factors and socioeconomic factors as small risk factors (O`Hara and Swain 1996, Beck 
2001, Robertson et al., 2004). Beck (2001) also reported that childcare stress and 
maternal self esteem are moderate risk factors and unwanted pregnancy is a small risk 
factor.  
 
Robertson et al., (2004) also added that studies conducted within Western societies have 
found no association between the gender of the child and postpartum depression. 
However, studies provide evidence from India (Patel et al., 2002) and China (Lee et al., 
2000) which suggest that spousal disappointment with the gender of the baby, 
specifically if the baby is a girl, is significantly associated with developing postpartum 
depression. Therefore, the parent’s reaction to the gender of the baby may be a potential 
risk factor for postpartum depression within certain cultural groups. 
 
Specific risk factors for major postnatal depression have been extensively reviewed and 
studies to date have not indicated that subclinical postnatal depressive symptoms differ 
substantially from clinical depression in aetiology (Davey et al. 2008).  
 
Ethnicity, culture and migration have received some consideration. Although 
comparative studies within multiethnic societies have generally found little difference 
between ethnic groups (NHMRC 2000), there have been relatively few studies of this 
type and no country appears to have anything approaching a comprehensive 
epidemiological overview of the postnatal maternal mental health of its major ethnic 
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groups (Abbott and Williams 2006). Despite a substantial body of research examining 
relationships between migration, acculturation and mental health, little of this has 
specifically addressed postnatal depression (Abbot and Williams 2006). While migrants 
do not necessarily have elevated rates of mental disorder generally, some subgroups 
may be at particularly risk. 
 
Factors not associated with postnatal depression 
Two meta-analyses of over 10,000 subjects concluded that the following factors were 
not associated with postnatal depression (O’Hara and Swain 1996, Beck 2001): maternal 
age (in samples of women aged over 18 years), level of education, parity, and length of 
relationship with partner. 
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CHAPTER A.6 Risk factors for antenatal depression 
 
Although several meta-analyses have summarized risk factors for postnatal depression, 
there is only one systematic synthesis (Lancaster et al. 2010) and a limited number of 
reviews (Ryan et al., 2005, Bowen and Muhajarine 2006,  Leigh and Milgrom 2008) of 
the literature on risk factors for depressive symptoms during pregnancy.  
 
Socioeconomic status 
Inconsistent results have been found for three subcomponents of socio-economic status: 
income, employment, and education. Lower income had a small correlation with 
depressive symptoms, and lower educational attainment demonstrated a small 
association but was not significantly associated with depressive symptoms in a recent 
meta-analysis (Leigh and Milgrom 2008). Finally, unemployment was not significantly 
associated with depressive symptoms. In another recent meta-analysis, there was no 
significant association between socio-economic status and depressive symptoms 
(Lancaster et al. 2010). 
 
Anxiety and stress 
In the general population, depression and anxiety are recognised to be highly comorbid, 
with almost 60% of individuals with major depression also meeting criteria for an 
anxiety disorder (Kessler et al., 2003). Anxiety has been consistently found to be 
strongly associated with antenatal depressive symptoms. In a review by Leigh and 
Milgrom (2008), antenatal depression was most significantly predicted from the set of 







In the meta-analysis by Lancaster et al. (2010), when considering all types of life 
events, there was a small-to-medium association with antenatal depression in bivariate 
analysis but inconsistent results in multivariate analysis. However, negative life events 
were significantly associated with an increase in depressive symptoms. A major life 
event was one of the seven risk factors which predict antenatal depression in one study 
(Leigh and Milgrom 2008). Regarding daily stressors (which are rated as irritating, 
frustrating demands that occur during everyday transactions with the environment), no 
significant association was found with antenatal depression (Da Costa et al., 2000). 
 
Lifetime depression history 
A personal history of depression was significantly associated with an increased risk of 
antenatal depressive symptoms (Lancester et al., 2010), but was not found to be a risk 
factor for antenatal depression in another meta-analysis (Leigh and Milgrom 2008). 
Several studies addressed the relationship between a history of depression and 
depressive symptoms during pregnancy (Records and Rice 2007, Flynn et al., 2007, 
Seguin et al., 1995, Zuckerman et al., 1989). A personal history of depression was 
significantly associated with an increased risk of antenatal depressive symptoms. 
 
Domestic violence 
Domestic violence has received relatively little research in relation to antenatal 
depressive symptoms/syndromes. Eight studies addressed the relationship between a 
history of domestic violence and antenatal depression. In one study of 128 women, a 
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history of abuse within the past year was associated with an almost 2.5 times higher 
odds of a positive screen for depression (Jesse et al., 2005). However, a meta-analysis 
concluded only a small-to-medium sized association between domestic violence and 
depressive symptoms (Lancaster et al., 2010). 
 
Pregnancy intent 
Unintended pregnancy has been found to have a moderate correlation with antenatal 
depressive symptoms (Lancester et al., 2010), and was found to be associated with both 
antenatal depression and postnatal depression in a longitudinal study from China (Lau et 
al 2010). In another longitudinal study by Christensen et al., (2011), unintended 
pregnancy was not associated with a high pattern of depressive symptoms in pregnancy, 
but was associated with a marginally significant nearly four-fold increase in risk of 
elevated depressive symptoms postpartum. 
 
Social support 
Several studies have demonstrated associations between a lack of social support and 
antenatal depressive symptoms. These are considered in detail in a later chapter. 
 
Intimate relationships 
This exposure is also considered in detail in a later social support chapter. 
 
Additional factors with inconsistent or null findings 
Inconsistent findings to date include those for smoking, alcohol use, illicit drug use, 
parity, maternal race/ethnicity, and maternal age. In addition, previous obstetric history 
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(e.g. spontaneous abortions, elective abortions, and foetal deaths in uteri) has not been 
found to be significantly associated with depressive symptoms. 
 
A total of 159 articles were included by Lancaster et al., (2010) in a meta-analysis of 
risk factors for, or correlates of, antenatal depression. Approximately half (54.1%) of 
the studies were performed in the United States. Seventeen studies (10.7%) were 
longitudinal in design, and 52 studies (32.7%) included multivariate analysis. The 159 
studies used 24 different depression screens, with the Center for Epidemiological 
Studies Depression Scale (31.4%), the Edinburgh Postnatal Depression Scale (18.2%), 
and the Beck Depression Inventory (17.0%) being the most common. Only 20 studies 
(12.6%) used a formal diagnostic assessment for depression. Maternal anxiety, life 
stress, history of depression, lack of social support, unintended pregnancy, Medicaid 
insurance, domestic violence, lower income, lower education, smoking, single status, 
and poor relationship quality were associated with a greater likelihood of antenatal 
depressive symptoms in bivariate analyses. Life stress, lack of social support, and 
domestic violence continued to demonstrate a significant association in multivariate 
analyses.  
 
In another review by Leigh and Milgrom (2008), significant predictors for antenatal 
depression were concluded to be low self-esteem, antenatal anxiety, low social support, 
negative cognitive style, major life events, low income and history of abuse. 
 
Table A.6 presents a summary of cross sectional, case control, and cohort studies of 
psychosocial risk factors for antenatal depression. 
 
 47 
Table A.3. Summary of psychosocial risk factors studied in antenatal depression 
Study Country Sample 
size 




Inconsistent or null 
findings 
Affonso 1991 US   202 HSCL SADS    10-14  
20-22  





Alati et al., 2005                          Australia 4527 DSSI First antenatal care visit - Substance abuse 
Alvik et al., 2006                  Norway             1424 HSCL 17-18 
30 
- Substance abuse 
Armstrong 2004                           US 40             CESD 15-32   Psychological - 
Bennett et al., 2007   US 766 CESD  Unknown Domestic violence 
Relationships 
Substance abuse 
Bergner et al., 2008   Germany 108 DEPS Each trimester Life stress Obstetric history 





 et al., 2004 




Bowen and Muhajarine Canada 39 EPDS Varied Social support 
Relationships 
Substance abuse 
Cooklin et al., 2007 Australia 144 EPDS PoMS 3rd trimester  Relationships 
Demographics 
Demographics 




Edge et al., 2004   England 301  EPDS 3rd  trimester Maternal race - 
Elsenbruch et al., 2007 Germany 896 ADS-K 1st  
trimester 
Social support Demographics 
Flynn et al., 2007 US 1131 CESD   Varied  Depression history Substance abuse 
Fortner et al., 2011 US 921 EPDS Early pregnancy Marital status 
Substance abuse 
- 
Franche and Mikail 1999 Canada 62   BDI 10-24 Psychology Obstetric history 
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Grant et al., 2008 Australia 100   EPDS 
MINI 
3rd trimester Psychology Lower education 
Heaman 1992  Canada 56 PoMS 3rd trimester Life stress 
Social support 
- 













Jesse et al., 2005 US 130 Self-
developed 





Jesse and Swanson 2007 
  
US 120  Self-
developed 















Larsson et al., 2004 Sweden 1489   EPDS 5-36  Relationships Demographics 
Obstetric history 
 






Leathers and Kelley 
2000 
US 124   CESD 3rd trimester Social support 
Relationships 
- 







Manzolli et al., 2010 Brazil 627 PRIME-MD Pregnancy Low education  
Substance abuse 
- 
Moss et al., 2009 Australia 159   Anxiety - 
Norbeck and Tilden 
1983   
US 117 DACL 12-20 (mean 16.2) Psychology - 





Potinger et al., 2009     Demographics 
Psychology 
- 











Rodriguez et al., 2008 US 210 BDI 12  Domestic violence Maternal age 





Rubio et al., 2008 US 486 EPDS 
CES-D 
4th month pregnancy 
birth,  
8, 18 months, 















Söderquist et al., 2004 Sweden 951   BDI 12-20  (mean  18) Psychology - 
Tilden 1984  US 141  DACL 2nd trimester Relationships - 
Vander Weg et al., 2004 US 245 CESD Unknown Relationships Demographics 
Westdahl et al., 2007 US 1047 CESD 2nd trimester (mean 18) Social support 
Relationships 
Demographics 
Zayas et al., 2002 US 106 BDI 3rd trimester Life stress 
Relationships 
Demographics 















CHAPTER A.7 Social support and perinatal depression 
 
Social support concepts 
Social support is a multidimensional concept which continues to attract debate as to how 
it should be defined, conceptualized, and measured, often leading to different and 
inconclusive results in the literature (Bates and Toro, 1999). Despite such divergence in 
measurement, social support has been consistently identified as an important personal 
resource relevant to individuals’ mental health. In particular, having more social support 
has been associated with lower levels or fewer symptoms of depression (Lee et al., 2010).  
 
Social support can be divided by function: for example, informational support where 
advice and guidance is given, instrumental support involving practical help in terms of 
material aid and/or assistance with tasks, and emotional support involving expressions of 
caring and esteem. Social support has been theorized to consist of several different 
measurable domains from both sociological and psychological perspectives (House, 2002, 
Spoozak et al., 2009).  
 
As described by Warren et al. (2011),  a number of activities can be covered by social 
exchanges including the provision of information (informational support), hands-on 
services (instrumental support), sharing of experiences (emotional support), and offering 
approval (appraisal support). These activities have been termed ‘functional dimensions’ of 
social support. Conversely, ‘structural support’ consists of a set of people in the social 
network, which can either be formal sources (e.g. health professionals) or informal (e.g. 
family, friends, or peers).  
 
 52 
A moderating model has been used to conceptualize an individual's social environment as 
protecting him or her from the potentially deleterious effects of high levels of stress 
(Frazier et al., 2004). This model proposes that social support may prevent an event from 
being perceived as stressful, thus making negative consequences less likely, or that it may 
assist in the provision of solutions in terms of adaptive responses. In this sense, social 
support may decrease the intensity or number of life events that are seen as crises and/or 
may aid an individual in acquiring the means and skills required to buffer the effects of 
stressors (Viswesvaran et al., 1999). However, the empirical evidence for the moderating 
effects of social support has been mixed in studies of the general population (Viswesvaran 
et al., 1999). In community studies, receiving social support through friends and relatives 
during stressful times is thought to be a protective factor against developing depression 
(Brugha 1998). However, it is likely that support systems are situation-dependent and, in 
this respect, sources of support in relation to perinatal period may be particularly related 
to the spouse and close relatives, as well as friends. 
 
Spoozak et al (2009) elaborated that it is good to measure general perceived social support 
in terms of particular sources of support, such as from the mother or father, and that each 
relationship will have a different strength and nature of support in pregnant women. 
Therefore, it is important to evaluate and score each of these categories separately in the 
overall construction of the summed scale, rather than use a broad evaluation of 
relationships such as ‘family’.  
 
From a methodological perspective, some limitations of the previously mentioned studies 
on social support and PND have been identified. Previous research has been criticised for 
using a variety of data collection methods and instruments to measure social support 
 53 
(Logsdon et al., 1996, Warren et al., 2011), which make comparisons of results difficult. 
Some studies have examined the formal structural social support input of individual health 
professionals such as midwives only or public health nurses only (Plews et al., 2005) and 
informal social support from peers, partners, and grandparents (Dennis, 2003). Different 
types of scales are used. For example, Spoozak et al (2009) recently replicated the 
psychometric properties of the Kendler Social Support Interview modified for use in 
pregnant women and established the inventory's relationship to depression in pregnancy. 
Gotlieb and Bergen (2010) have described social support concepts and measures in a 
recent review. 
 
Social support and postnatal depression 
Meta-analyses and many reviews have consistently found a negative correlation between 
postnatal depression and emotional and instrumental social support (O’Hara and Swain 
1996, Beck 1996, Beck 2001, Miller 2002, Postmentier et al., 2004, Robertson et al., 
2004, Goldbort 2006, Scrandis et al., 2007, Klainin 2009, Sawyer 2010).  
 
According to O`Hara and Swain`s (1996) meta-analysis, low social support and poor 
marital relationship are two of the strongest predictors of postnatal depression. As 
described earlier, a meta-analysis of 44 studies was conducted to determine the magnitude 
of the relationship between postpartum depression and a range of predictor variables. 
After antenatal depression, child care stress and life stress, social support showed the 
strongest effect sizes – higher than those for antenatal anxiety, maternity blues, marital 
satisfaction, and history of previous depression (Beck 1996). 
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Two studies have found that perceived social isolation (or lack of social support) during 
pregnancy is a strong risk factor for postnatal depressive symptoms (Segiun et al., 1999, 
Forman et al., 2000), confirmed in a recent study’s finding that receiving informational 
support from a large number of social network members was protective against postnatal 
depression (Kitamura 2006).  
 
A longitudinal study of 512 first-time mothers identified the prevalence of PND and 
examined the relationships between functional and structural social support at 6 and 12 
weeks postpartum (Warren et al., 2011). The prevalence of PND was 13.2% at 6 weeks 
and 9.8% at 12 weeks. At 6 and 12 weeks, the only social support dimension 
independently associated with PND was total functional social support. At-birth formal 
structural support and emotional functional support were independently predictive of PND 
at 12 weeks.   
 
A systematic review of the literature on support programs in the postpartum period (Shaw 
et al., 2006) found that neither home visitation nor peer support reduced depression scores 
for mothers as measured by the Edinburgh Postnatal Depression Scale. Furthermore, the 
researchers concluded that no randomized control trial evidence was found to endorse 
universal provision of support to unselected low-risk women because it did not improve 
maternal mental health. However, mothers at high risk of PND who received home 
visitation or peer support, respectively, had significant reductions in depression. Although 
Shaw et al. (2006) asserted that there was no evidence that “universal postpartum support” 
was of benefit to mothers, they concluded that there was evidence that mothers at high 
risk of PND would benefit from formal and informal structural social support home visits 
such as that provided by health professionals and peers.  
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Social support and antenatal depression 
As described above, considerably less research has investigated factors specifically 
associated with antenatal depressive symptomatology. This is true for social support as an 
exposure, and relatively few studies have intensively reviewed predictors such as marital 
conflict, parent-in-law conflict, and perceived availability of social support on antenatal 
depressive symptoms.  
 
Those studies that have been carried out with this outcome have found that greater 
perceived availability of social support during pregnancy is associated with lower 
depressive symptoms (Ford and Ayers, 2009; Spoozak et al., 2009, Smith et al., 2009). 
Conversely, a lack of social support has been found to be an important and consistent risk 
factor for depressive symptoms during pregnancy (Ford and Ayers, 2009). It has therefore 
been postulated that social support plays an important role in predicting women's 
emotional status during pregnancy (Raymond, 2009). Two other studies have found that 
social support has a moderating effect on the development of antenatal depressive 
symptoms (Felice et al., 2004; Rahman et al., 2003). 
 
Lau (2011) investigated the association between perception of the availability of social 
support by women in the second trimester and antenatal depressive symptoms in the third 
trimester. The Interpersonal Support Evaluation List (ISEL) was used to measure the 
perceived availability of social support and EPDS was used to assess depressive 
symptoms. The ISEL is a multidimensional inventory with four subscales of perceived 
availability of social support: emotional, belonging, tangible, and self-esteem support. 
Lack of the perceived availability of social support (ISEL) by women in the second 
trimester was found to be associated with increase risk of depressive symptoms in the 
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third trimester. However, in another study, antenatal depression and control groups did 
not differ in terms of the number of individuals who could give three types (emotional, 
informational, and instrumental) of support when necessary (perceived social support) and 
their satisfaction (Kitamura 2006). 
 
According to the meta-analysis by Lancaster et al. (2010), studies demonstrated a medium 
correlation between a lack of social support and antenatal depressive symptoms. 
However, in multivariate analysis, the average effect size was relatively small. In 
addition, studies specifically measuring intimate partner support, demonstrated that a lack 
of partner support was also significantly associated with increased risk of depressive 
symptoms during pregnancy.  
 
The incidence and persistence of perinatal depression in relation to social support 
The transition to motherhood can be conceptualised as a major life event and thus 
potentially important in determining risk of perinatal depression, although as described 
earlier it is not clear that depression incidence is specifically ‘postnatal’. It is reasonable 
to suppose that social support may help with the transition, as with other life events, 
particularly social support derived from partners, peers, and mothers as well as potentially 
from formal sources such as home visits from health care professionals. According to the 
literature review by Xie et al., (2009), only a few studies have assessed social support 
using a formal instrument and only three of these measured social support in pregnancy 
more than once, and did not compare the effects of social support in pregnancy and 
postnatal period. The findings of two other studies (Leung et al., 2005, Xie et al., 2009) 
are consistent in finding that half of the variance of PND was explained by social support 
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and stress factors. However, no studies were found which investigated social support as a 
predictor of the incidence or persistence of perinatal depression. 
 
Cross-cultural considerations 
While risk factors for perinatal depression are generally fairly similar across cultures 
(O’Hara et al. 1996), the meaning and significance of particular factors may vary. For 
example, Stuchbery et al. (1998) found that low social support was associated with 
postnatal depression in Arab, European and Vietnamese mothers, but that the source and 
type of support varied. At least some differences appear to arise from varying cultural 
expectations with regard to marital relationships and family/community support (Abbott 
et al. 2006). A study from Israel reported that lack of social support and marital 
disharmony were strong predictive risk factors for postnatal depression (Glasser 2000), 
and a similar study from South Africa also found an association between the risk of 
postnatal depression and family relationships, social support, and preparation for 
motherhood (Mills 1995). A recent prospective cohort study in China found that a lack of 
postnatal family support, especially support from the husband, was an important risk 
factor for postnatal depression in that culture (Xie at al. 2010). 
 
Some cross-cultural analyses of postnatal depression have proposed that low social 
support is a shared aetiology across cultures (Goldbort 2006). Klainin and Arthur (2009) 
reviewed risk factors for postnatal depression among women in Asian cultures and found 
that low social support and low marital satisfaction were consistent predictors. 
Psychological, obstetric/paediatric, socio-demographic risk factors are consistent with 
results from other meta-analyses derived primarily from Western populations. Sawyer 
(2010) reviewed evidence on the prevalence and risk factors of maternal mental health 
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disorders in African women living in Africa. Lack of support and marital/family conflict 
were concluded to be associated with poorer mental health, while socio-demographic and 
obstetric correlates were inconclusive. Findings were largely consistent with research in 
developed countries 
 
Studies of confinement 
Confinement has received some attention as a specific practice which varies between 
cultures and might confer some heterogeneity in risk of postnatal depression. However, 
the nature of the confinement experience is itself complex and heterogeneous, possibly 
involving some factors that might increase postnatal depression by increasing unwelcome 
interpersonal contact or are perceived as an obligation or series of restrictions which the 
mother does not find helpful. It has been suggested that confinement should no longer be 
taken at face value as a uniformly helpful practice (Chee et al. 2005) as culturally 
mandated social support is a complex phenomenon which cannot be assumed to be always 
helpful to the mother. Asian cultures adopt a variety of postnatal rituals including 
prescribed confinement periods ranging from 30 to 40 days, restricted activities and diets, 
and practical/emotional support from family members—mother, mother-in-law, 
traditional birth attendant, or female relatives. Such cultural practices may be perceived as 
a double-edged sword which offers physical comfort on the one hand but which might 
equally heighten interpersonal conflicts and emotional frustration on the other. Postnatal 
rituals in Japan, Vietnam, Malaysia, Hong Kong, and Singapore have not been found to be 
associated with significant psychological benefits for new mothers (Klainan and Arthur 
2009).  
 
Potential effects of depression on social support  
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Depression and lower social support are frequently associated in cross-sectional analyses. 
However, direction of causation cannot be inferred from this design and bi-directional 
pathways are plausible. The clinical course and epidemiology of major depressive 
episodes (MDEs) may thereby be influenced by reciprocal interactions between an 
individual and the social environment. Patten et al (2010) assessed this relation in a large 
sample (n=8477) and 8 years of follow-up data. Interviews included a brief diagnostic 
indicator for MDE, the Composite International Diagnostic Interview Short Form for 
Major Depression (CIDI-SFMD), the Medical Outcomes Study Social Support Scale 
(MOSSS) and a set of relevant demographic and health-related measures. The MOSSS 
assesses total social support and four specific dimensions of social support. Lower 
quartile total social support ratings predicted MDE incidence. However, MDE was also 
associated with emergence of lower-quartile affection subscale scores, although not with 
other aspects of social support. The authors concluded that low social support appears to 
be a robust risk factor for MDE and can be used to identify persons at higher risk of 
MDE. Evidence that MDE has a negative effect on social support was weaker and was 
restricted to affection social support. 
 
Stice et al (2004) tested whether deficits in perceived social support predicted subsequent 
increases in depression and whether depression predicted subsequent decreases in social 
support using longitudinal data from a sample of 496 adolescent girls. Deficits in parental 
support but not peer support predicted future increases in depressive symptoms and onset 
of major depression. In contrast, initial depressive symptoms and major depression 
predicted future decreases in peer support but not parental support. These results are 
consistent with the theory that support decreases the risk for depression although suggest 
that this effect may be specific to parental support during early adolescence. However, the 
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results are also consonant with an effect of depression on promoting support erosion, 
although imply that this effect may only occur with peer support for this type of sample.  
 
These findings are clearly derived from samples which may not generalise to mothers in 
the perinatal period. Although lower levels of social support have been studied widely as 
a risk factor for perinatal depression, to our knowledge no study has researched the effect 
of perinatal depression on social support in any respect. 
 
The marital relationship 
Closely linked with findings on social support, studies have reported an increased risk of 
postnatal depression in women who experienced marital problems during pregnancy 
(O’Hara and Swain 1996, Beck 2001). With the added burden of childcare, the 
relationship between partners may suffer, and there is less time for socializing and 
therefore for drawing support from a pre-existing network outside the family. These 
stresses should be borne in mind when evaluating the role of factors in the development of 
postnatal depression. Studies suggest that couples experience a decline in marital 
satisfaction during pregnancy which might represent the first step in a deteriorating course 
of dyadic functioning (Lawrence et al., 2007).  Research also shows that marital conflict 
has a significant effect on, and is a stressor for, depression in pregnant women (Lancaster 
et al., 2010). 
 
Intimate relationships 
Nearly 30 studies evaluated intimate relationships and their association with depression 
during pregnancy. More than half of studies specifically addressed relationship status. 
Depressive symptoms have been found to be higher in women who are not in a cohabiting 
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relationship. Some of the studies evaluated relationship quality. Improved relationship 
quality was associated with a lower likelihood of depression. However, the results were 
inconsistent in Lancaster et al. (2010) meta-analyses. In multivariate analysis, the results 
were inconsistent in terms of association between noncohabitaion and antenatal 
depression and the association was not significant between improved relationship quality 
and antenatal depression. 
 
In many cultures, raising a child is the responsibility of not only the parents but also the 
extended family, with the grandparents playing a major role as childcare providers (Goh 
et al., 2009). Parents-in-law may see themselves as key providers of, and therefore 
decision makers in, perinatal care practices. Previous studies have stressed the importance 
of pregnant women learning about traditional practices from their parents-in-law (Geckil 
et al., 2009). Tension and conflict between traditions and modernity, however, may result 
due to incompatible value systems (Lee et al., 2009), and antenatal depression has been 
found to be associated with worse relationships between mothers and their parents-in-law 
(Lau and Wong, 2007). 
 
Therefore, the daily stresses of family (marital and in-law) conflict may act as a risk factor 
for worse mental health in the perinatal period. Empirical evidence indicates that family 
conflict can be considered a chronic stressor (Whitson  and El-Sheikh, 2003) that may 
have a long-lasting adverse influence in this respect (Seguin et al., 1995). One study 
reported an effect of family conflict in the second trimester on antenatal depressive 
symptom in the third trimester among Hong Kong Chinese women (Lau 2011), with 
father-in-law and mother in-law conflict found to be a significant risk factor for antenatal 
depressive symptoms after controlling for potential confounders. In operational terms, a 
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moderating effect of social support was demonstrated by interactive effects of a stressor 
(family conflict) and support (perceived availability of social support) on antenatal 
depressive symptoms, indicating that the effect of support is much greater for persons 
subjected to high levels of stress (Wills and Fegan, 2001). 
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 CHAPTER A.8 Studies of perinatal depression in Turkey 
 
Throughout the 20th century, Turkey has experienced substantial demographic, socio-
cultural and economic transformations. The population increased from 13 million (10 % 
urban) to 67 million (65 % urban) over this period, with particularly rapid growth over the 
last few decades (Republic of Turkey 2002), and is expected to reach 87 million in 2025 
(Unalan 1997). These rapid changes have been accompanied by adverse consequences 
such as poverty, unemployment, limited social services, and an imbalance in income 
distribution (Republic of Turkey 2000, WHO 1997, 2000). A particularly important 
consequence of population expansion and trans-national and rural-urban migration has 
been the disruption of traditional family-based support structures. As a historical bridge 
between Europe and Asia, Turkey has also been undergoing social and cultural 
transformation. Traditional eastern values and social structures are becoming less 
important, but a western social infrastructure has not yet been established to replace these. 
Taken together, these changes have an important potential impact on maternal health in 
the perinatal period that might well be mediated through loss of traditional support 
networks. Beside these, there are various other chronic social problems impacting 
women’s health including, high birth rate, low education level, poverty, insufficient health 
care, and an inadequate social security system in the country.  
 
From the literature search carried out for this thesis, six cohort studies, one case control 
study and fifteen cross-sectional surveys were identified providing information on 
perinatal depression in Turkey and are summarized in Table A.8. Only two previous 
cohort studies have covered both the antenatal and postnatal period.  
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A. 8. 1 Prevalence, incidence and persistence of perinatal depression in Turkey 
From previous research perinatal depressive symptoms appear to be particularly common 
in Turkey (Tezel et al. 2006). The prevalence of postnatal depression of high (≥13) EPDS 
scores in Eastern Turkey was substantially higher (34.6%) than the reported prevalence in 
many western countries (Aydin et al. 2005).  In three previous studies, prevalences in the 
early postnatal period of similarly high scores were: 28.1 % (EPDS ≥13), 25.6 % (EPDS 
≥12) and 17.7 % (EPDS ≥13) (Ayvaz et al. 2006, Dindar et al. 2007, Kirpinar et al. 2010 
respectively). These prevalences remain somewhere between those observed in other 
Middle Eastern countries and the more common Western estimates. The prevalence of 
PND symptoms was 43% at an EPDS cut-off score of 10, and 26% at the more stringent 
cut-off score of 13 among Israeli Bedouin women (Glasser et al., 2011). Kheirabadi and 
Maracy (2010) conducted a study on 1898 Iranian women, and found a prevalence of 
depression (BDI score >20) in the third trimester of 22.8% and a prevalence (EPDS score 
>12) between 6 to 8 weeks after delivery of 26.3%. Incidence of PND in 6 to 8 weeks 
after delivery in those who were not clinically depressed during pregnancy was 20.1% in 
this Iranian sample. Intermediate levels in Turkey would be consistent with the position of 
its culture between western and traditional Middle Eastern models (Danaci et al. 2002). 
 
Considering prospective findings from Turkey, Gulseren et al. (2006) reported that the 
prevalence of depression was highest in pregnancy (21.6%) and declined gradually over a 
6 month follow-up period at 5-8, 10-14 and 20-26 weeks postpartum assessments 
(respectively 16.8%, 14.4% and 9.6%). Only one study was identified which reported 
incidence of major depression in the postnatal period: according to Akman et al (2007), 
new onset of major depression was 6.3% assessed by the SCID. Although Ayvaz et al., 
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(2006) studied the persistence of PND, statistics for this were not clearly displayed. 
Therefore no studies of perinatal depression persistence were identified.  
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Table A.4. Summary of perinatal depression studies in Turkey 
Author, year Study design Depression 
measure 
Sample size Prevalence  % Time of assessment 




SCID 302 - 1. day after birth 
6 w postnatal 
Aydin et al.,  
2005 
Cross sectional survey EPDS ≥13 728 34.6 1 - 12 months 
postnatal 
Ayvaz et al., 
2006 
Cohort study ) EPDS ≥13 
BDI ≥ 17 
192 28.1 6 m postnatal 
Bugdayci et 
al., 2004 
Cross sectional survey EPDS ≥13 1447 42.7 
 
0 - 12 months 
Postnatal 
Danaci et al., 
2002 
Cross sectional survey EPDS≥ 13 257 14.0 0 - 6 months 
Postnatal 
Dindar et al., 
2007 
Cross sectional survey EPDS≥ 12 679 25.6 0 - 12 months 
Postnatal 
Ege et al., 
2008 




6 - 48 w 
Postnatal 
Ekuklu et al., 
2004 




Golbasi et al., 
2009 






Gulseren et al., 
2006 






2nd -3rd trimester 
5-8 w postnatal 
10-14w postnatal 
20-26w postnatal 
Gurel et al., 
2000 




Inandi et al., 
2002 




Inandi et al., 
2005 





Kara et al., 
2007 






Karacam et al., 
2009 
Case control study EPDS≥ 13 314 27.9 0-9 months 
Antenatal 
Kirpinar et al., 
2010 
Cohort study EPDS≥13 479 17.7 
14.0 
1 w postnatal 
6 w postnatal 
Ozbasaran et 
al., 2011 








Cross sectional survey EPDS≥ 11 
AAQ 
80 30.0 2-18 months 
Postnatal 




BDI≥17 200 Not quoted – a study of 
associations with  antenatal 
anxiety 
6-8 m antenatal 
6-8 m postnatal 
Uguz et al.,  
2009 




Yagmur et al., 
2010 
Cross sectional survey EPDS ≥13 
MSPSS 
785 21.0 0-12 months 
Postnatal 
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A. 8. 2 Risk factors for perinatal depression in Turkey 
In general, research in Turkey has tended to confirm risk factors suggested from 
Western populations such as low income and socio-economic status, previous mental 
disorders and perceived poor child health. In particular, significant associations have 
been found in several studies between postnatal depression and social factors such as 
having an unemployed husband, reported lack of support from the husband, a past 
history of psychiatric conditions and/or premenstrual symptoms, and a temperamentally 
difficult child (Kirpinar et al. 2010, Aydin et. al. 2005, Sayil et al. 2006). Lower 
economic status, less access to support from family members and close friends, 
emotional distress at the pregnancy, unplanned pregnancy, health problems during 
pregnancy, lower perceived standard of baby care after delivery, and mental disorder 
before and during pregnancy has also been found to be risk factors for depression in the 
first postnatal year (Inandi et al. 2005). However, in a recent cohort study where women 
were interviewed at the first day and six weeks after giving birth the incidence of major 
depression was found to be unrelated to age, educational level, employment status, 
planned or unplanned pregnancy, history of abortion or gestational complications, term 
of delivery, type of delivery, gender of the baby, or mother's breast-feeding; significant 
associations were, on the other hand, found with primiparity and obsessive-compulsive 
personality disorder (Akman et al. 2007). Uguz et al. (2009) found that depression at 
one year post-partum was unrelated to age at assessment, primiparity, and number of 
children, employment status, economic status or educational level. 
 
In Edirne in western Turkey, factors such as low educational level, an unemployed 
husband, living in rented house and having psychological or other problems during a 
pregnancy were the most significant risk factors for postnatal depression (Ekuklu et al., 
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2004). In Mersin in southern Turkey, factors associated with postnatal depression 
prevalence was associated with previous psychiatric history, psychiatric disorder in the 
spouse, and having worse relations with the spouse and his parents, living in a shanty 
town setting, immigrant status, the number of living children, and serious health 
problems in the baby (Danaci et. al 2002). In eastern Turkey, there is strong gender 
preference for male children and mothers of female babies were found to have a higher 
risk of depression (Inandı et al 2002). The family’s preference for a male infant in the 
previous pregnancy, a female infant in the previous delivery and unwanted pregnancy 
were found to be associated with postnatal depression in Edirne in western Turkey 
(Ekuklu et al. 2004).  
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A. 8. 3 Social support and perinatal depression in Turkey 
Social roles for women and family support structures differ between cultures and are 
likely to be important factors in the aetiology of perinatal depression, particularly in 
settings where these are rapidly changing. Although several studies have investigated 
associations between the quality of the marital relationship and perinatal depression, 
there has been very little formal evaluation of wider family networks. For example, in 
Turkey, as in many settings, mothers and mothers-in-law are traditionally expected to 
provide both practical and emotional support for mothers. The rapid social transitions 
currently occurring in Turkey and elsewhere place considerable strain on these 
relationships but the potential impact on perinatal depression remain unclear. Women in 
eastern Turkey and in more traditional settings may be particularly vulnerable, because 
of contextual factors such as gender discrimination, status in the community, limited 
educational opportunities, and lack of health services. Limited educational and 
occupational opportunities may therefore increase the vulnerability of women to 
psychosocial problems.  
 
Level of social support has been implicated in several studies of perinatal depression: 
not only that from the husband (Aydin et al. 2005, Danaci et al. 2002) but also from the 
husband’s family and the wife’s parents (Inandi et al. 2005, Danaci et al. 2002). In three 
previous studies in Turkey, symptoms of postnatal depression were found to be 
negatively correlated with social support (Golbasi 2006, Ege et al. 2008), including 
specifically that from the family and from friends (Ozbasaran et al. 2010). Although 
traditional family relationships in Turkey are believed to be strong, Inandı et al (2002) 
observed that almost 40% of women complained of insufficient family support during 
pregnancy. No study was found which had reported risk factors for antenatal depression 
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in Turkey, neither was there any comprehensive prospective analysis of lower social 
support as a risk factor for incidence or maintenance of depression. As stated earlier, at 
least some of a cross-sectional association might reflect the impact of depression on 
social support networks rather than vice versa, but this has not been evaluated in a 
perinatal context in Turkey or elsewhere.  
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CHAPTER A. 9 The impact of perinatal depression on child development 
 
Perinatal depression has substantial adverse impacts on the wellbeing of mothers 
(NIMH 2000) and has been suggested to have similarly important adverse consequences 
for children (NIMH 2000). Women with perinatal depression also have an elevated risk 
for recurrent depression during subsequent pregnancies and at other times (Cooper and 
Murray 1995). Several studies have also highlighted the potential impact of perinatal 
depression on important aspects of child health such as growth and infectious disease 
morbidity (Deave et al., 2008, Rahman et al., 2004). Moreover, Billings et al. (1983) 
reported that children of depressed parents had more physical health problems such as 
allergies, asthma, frequent colds and coughs, headaches and indigestion compared with 
children of non-depressed parents. 
 
Associations with child behaviour/emotion 
In developed countries, maternal depression has been found to be associated with long-
term cognitive, emotional and behavioural problems in children, and the impact has also 
been found to be worse where the depressive episode is severe or prolonged (Grace et 
al., 2003; O'Connor et al., 2002). Talge et al. (2007) reviewed independent prospective 
studies over the past 15 years in which children showed an increased risk of anxiety, 
language delay and attention deficit/hyperactivity if their mothers were stressed during 
pregnancy. Prospective studies have also investigated the relationship between maternal 
perinatal depression and child behavioural outcomes and psychopathology. Josefsson et 
al. (2007) investigated the effects of maternal depressive symptoms during the postnatal 
period and when the child was 4 years old. Interestingly, they found that although 
postnatal depression did influence maternal rating of child behaviour at age 4 in boys, 
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this effect was no longer significant once the mothers’ current depressive symptoms 
were also included in the model. The authors of this study concluded that women who 
had experienced postnatal depression were more likely to also have depressive 
symptoms when the child was 4 years and that these later depressive symptoms might 
be influencing the mothers’ ratings of child’s behaviour. Carter et al. (2001) found that 
maternal depressive symptoms during pregnancy and the postnatal period were both 
significantly associated with externalizing and internalizing problems in boys at age two 
and a half. No significant associations were found for girls leading the authors to 
speculate that there may be different pathways underlying effects between boys and 
girls as quality of early interactions between mothers and their daughters predicted 
problem behaviours in girls.  
 
Associations with growth and physical development 
Several prospective studies examined the association between postnatal depression and 
child  development in the context of other potentially mediating outcomes such as 
feeding problems, and maternal-infant interaction (Galler et al., 2000, Grace et al., 
2003, Patel et al., 2003, Grote et al., 2010, Santos et al., 2010, Sutter-Dallay et al., 
2011). According to a meta-analysis by Grote et al. (2010), no growth differences were 
found at 2 years of age in children exposed to postnatal depression at 2, 3 or 6 months. 
Some studies have investigated the effect of antenatal depression on child outcomes, 
although principally fetal growth and preterm birth rather than later developmental 
delay (Rahman et al., 2002, Dayan et al., 2006, Patel and Prince 2006, Rahman et al., 
2007, Stewart 2007,  Patel et al., 2004, Hanlon et al., 2009, Tronick and Reck 2009, 
Kinsella and Monk 2009).  
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Deave et al (2008) investigated the effects of antenatal depression on child development 
in one of the largest prospective community-based studies, which followed women 
throughout pregnancy and into the child’s adolescent years. In these analyses, authors 
used different cut-off points to describe depression and the association between 
depression (with using different cut-off points) and child development were assessed.  
Using cut-off point EPDS ≥10, depression at both 18 and 32 weeks of pregnancy was 
found to be associated with lower child development but only at borderline significance 
statistical levels. The odds ratio for developmental delay associated with antenatal 
depression at both time-points was 1.24 (95% CI 1.04–1.49) and after adjusting for 
smoking, maternal age and life events was 1.34 (95% CI 1.11–1.62). When the EPDS 
12/13 cut-off was applied, the results followed a similar pattern with a raised odds of 
developmental delay (adjusted odds ratio 1.50; 95% CI 1.15–1.96). Applying a 14/15 
cut-off led to similar results, although with wider and non significant confidence 
intervals. For each cut-off, further adjustment for postnatal depression made little 
difference to the effect sizes. In the same study, persistent depression during pregnancy 
was associated with a 50% increase in the odds of the child having a developmental 
delay at 18 month assessment, when adjusted for tobacco used in the first trimester of 
pregnancy, mother’s age, and life events that had occurred in the last 8 months. 
Although the separate impact of maternal postnatal depression was not reported, the 
authors noted that when postnatal depression was added into the model the impact of 
maternal prenatal depression on child outcome was not significantly different (Deave et 
al., 2008).  
 
While some studies indicate that these disturbances to child development can be of long 
duration and appear to be most evident in boys and disadvantaged groups (Murray and 
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Cooper 1997, Kurstjens and Wolke 2001) and while the evidence that maternal 
depression adversely affects the psychological and intellectual development of children 
has been described as compelling (Cooper and Murray 1998), the review by Grace 
(2003) concluded a small-sized relationship between PND and child behaviour up to 
five years but no significant effects on infant motor behaviour.  
 
Associations with cognitive development 
Cognitive development has also been investigated specifically. In the longitudinal study 
reported by Murray et al. (1992), 18-month outcomes on the Bayley mental 
development index in children were predicted by postnatal depression in mothers, this 
effect modified by infant sex (the performance of boys of mothers with postnatal 
depression was particularly poor), and potentially mediated by maternal communication 
with the infant. At 5 years, there was no evidence of an adverse effect of postnatal 
depression on cognitive functioning, even amongst vulnerable subgroups of children. 
Consistent with this, Di Pietro et al., (2006) examined the associations of antenatal and 
postnatal depression with later child cognitive functioning and found significant 
associations between antenatal depression and child scores at 24 months on the Mental 
Development Index (MDI) and Psychomotor Development Index (PDI), Bayley Scales 
of Infant Development mental and motor assessments, after controlling for postnatal 
depression at 6 weeks and 24 months. 
 
Effect sizes 
It is important to bear in mind that, other findings have questioned the importance of 
these effects. A meta-analysis by Beck (1998) reviewed the effects of postnatal 
depression on behaviour and cognitive development in children from 1-14 years of age. 
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She reviewed nine studies, four of which controlled for concurrent maternal depression. 
In the four studies which controlled for recurrent depression, the mean weighted effect 
size was 0.30 when controlling for sample size, and 0.34 when controlling for 
methodological rigour. Conventionally these are considered small effects. Moreover, 
studies with larger sample sizes found smaller effects on child behaviour and cognition, 
suggesting possible publication bias in this field. In a community cohort of 4,953 
children and mothers self-reported maternal depressive symptoms were ascertained 
during pregnancy, 3-4 days postpartum, 6 months postpartum and 5 years later using the 
BDI. Depression at 3-4 days was not found to be associated with child behaviour, and 
only moderate or higher levels of maternal depressive symptoms at 6 months or 5 years 
significantly predicted child behaviour at 5 years. Severity and chronicity of depressive 
symptomatology however, did relate to child behaviour (Brennan et al., 2000). 
 
Potential underlying mechanisms 
There are a number of possible mechanisms through which maternal depressive 
symptoms could be linked to poor infant growth: mental stress during pregnancy is 
associated with poor foetal growth (Wadhwa 2005), but other mechanisms could 
include maternal under-nutrition and poor self-care (Rahman et al. 2002), or earlier 
cessation of breastfeeding (Henderson et al. 2003). Although severity and chronicity of 
maternal depression are related to increased developmental problems in their children, 
less is known about the importance of timing of the exposure to maternal depression, 
and in particular whether pregnancy is a sensitive period (Deave at al 2008). Women 
with depressive symptoms during pregnancy have been found to seek less antenatal care 
(Miller, 1992), gain less weight (Walker and Grobe 1999), use more drugs and alcohol, 
smoke more cigarettes, and feel more stressed (Zuckerman et al 1989). Substance use 
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and stress has been found to increase risk for premature birth and low birth weight (Orr 
and Miller 1995). In addition to health-related behaviours, variations in hormone 
production associated with maternal stress and depression may increase risk for 
cognitive and language delays in children by impacting foetal growth rates and foetal 
development of biological systems related to attention (Dayan et al., 2006). Potential 
confounding factors for the association between postnatal depression and infant health 
outcomes are low birth weight, preterm delivery duration of exclusive breast-feeding, 
maternal age, maternal body mass index, each parent’s education, number of previous 
children, and nuclear vs. extended family structure (Medhin et al., 2010). 
 
Research findings during the last decades on the links between perinatal depression and 
child development delay, diarrhoea, and breastfeeding have not been entirely 
conclusive. Some evidence suggests that depression during perinatal period may be 
significantly related to delay in child development, diarrhoea and breastfeeding practice 
whereas other studies have found no direct associations. Reasons for these contradictory 
results may lie in differences in: (1) study design, methods, sample sizes, and the 
timing, frequency, and type of perinatal depression measurement; (2) misclassification 
bias with respect to depression or birth outcomes; (3) the populations studied; and (4) 
the extent to which studies control for confounding factors such as socioeconomic status 
(SES), race/ ethnicity, antidepressant use during pregnancy, smoking, substance abuse, 
previous preterm birth, or obstetric/medical complications. 
 
Cross-cultural and international studies 
A meta-analysis of 19 studies conducted in high-income countries found postnatal 
depression to have a moderate-to-large adverse effects on maternal-infant interaction 
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during infancy (Beck 1995). These findings have been replicated in South Africa, with 
depressed mothers exhibiting less sensitive engagement with their infants (Cooper et al., 
1999) resulting in increased insecure attachment in the infants (Tomlinson et al., 2005). 
Postnatal CMD may lead to early cessation of breastfeeding (Patel et al., 2003) or 
compromised hygienic feeding practices putting the infant at risk of infectious diseases 
(Rahman et al., 2007) Studies from South Asia (Anoop et al., 2004, Patel et al., 2003, 
Rahman et al., 2004, Black et al., 2009) have consistently found postnatal CMD to be 
associated with infant undernutrition after adjusting for potential confounders. 
However, in Latin America and sub-Saharan Africa findings have been more mixed. 
(Medhin et al., 2010) However, in a population-based cohort in South Africa 
(Tomlinson et al., 2006), no significant associations were noted between maternal CMD 
and child undernutrition. In a recent meta-analysis (Grote et al., 2010), the objective 
was to estimate the risk of preterm birth, low birth weight, and intrauterine growth 
restriction associated with antenatal depression. The risk of delivering an infant with 
low birth weight or intrauterine growth restriction was concluded to be higher among 
women from developing countries who experienced antenatal depression than their 
counterparts in the United States or European countries. Moreover, in US studies, 
antenatal depression tended to be associated with an elevated risk of preterm birth in 
women of predominantly lower socioeconomic status but not in women of middle- or 
upper-income status. Rahman et al. (2007) found a significant association between 
maternal depressive disorder and low birth weight in a prospective study in Pakistan. 
Other findings of these research groups are that infants of prenatally depressed mothers 
have poorer growth and an increased risk of diarrhoeal infection compared with infants 
of psychologically well mothers. However, such associations have not been found in 
Ethiopian and South African samples (Stewart 2007). Moreover, a cross-sectional US 
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study reported an association between postnatal depression and physical illness in 
children (Groer and Morgan 2007), suggesting that an association between maternal 
perinatal depression and childhood infections may also exist in high-income countries. 
In general, the questions are under-researched in lower income countries. Three studies 
based in health centres have found positive associations between maternal mental health 
and infant growth (Rahman et al., 2004) but have limitations of small, selective samples 
and designs that limit inferences regarding the direction of causation. Infants of 
depressed mothers have also been found to be less likely to be fully immunized at 12 
months compared with infants of non depressed mothers (Rahman et al., 2004). The 
review by Parsons et al. (2011) on PND and child outcome in low middle income 
countries concluded that there was significant heterogeneity in prevalence rates and 
impact of postnatal depression on child outcomes across studies. Considering research 
in Turkey specifically, Yalcin et al (2010) found a group of children with infantile colic 
had mothers with high EPDS scores compared to children without infantile colic in a 
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Antenatal and postnatal depressive 
symptoms were significantly associated 
with externalizing problems in boys but 
not in girls. Quality of early interactions 
predicted problem behaviours in girls 
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8 weeks  
8months 
Tobacco smoked in first 
trimester, mother’s age, 
postnatal depression, life 




Screening Test at 
18 months 
(Cognitive) 
Maternal depression at both time points 
during pregnancy was associated with 
developmental delays, even after postnatal 
depression was controlled 









Postnatal depression Denver 
Developmental 
Screening Test at 
18 months 
(Cognitive) 
Persistent depression (EPDS ≥ 10 at both 
time-points) is associated with 
developmental delay. Applying the 12/13 
and 14/15 cut-offs gave similar results. 
After further adjustment for postnatal 












Postnatal depression NBAS at birth 
(behavioural) 
ITSEA 12 months 
(emotional) 
Male newborns of mothers with antenatal 
depression had lower scores than controls 
in motor skills and regulation of 
behaviours. At 1 year, infants of antenatal 
depressed mothers presented higher 
scores on generalized anxiety, particularly 
in males activity/impulsivity and sleep 
problems than controls 
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Postnatal 
3 months 
12 months  
adolescent sex, factors 
effecting the intrauterine 
environment  
Scale IQ at 11 or 
16 years 
(Cognitive) 
IQ, with offspring of women with PND 
having a lower IQ. Antenatal depression 
did not predict IQ, once postnatal 
maternal depression was controlled  
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None stated Parent report on 
the CBCL, 
teacher reports 
when the child 
was 8 to 9 years 
(Behavioural/ 
Psychological)  
Antenatal depressive symptoms predicted 
high externalizing problems and total 
problems as reported by mother and 
teacher. Postnatal depression predicted 
maternal reports of social competence 
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8-9 year age 
Child’s gender 
Maternal age 
Marital status  
Family socioeconomic 
Status 
Parent report on 
the CBCL 
NPI 
The relationships between mother’s 
depressive symptoms and the perceptions 
of problems in her child are variable over 
time. Long-term associations and 






















Antenatal depression increased the risk of 
maltreatment in the offspring by almost 
four times. Children exposed only to 
antenatal depression or only to childhood 
maltreatment were no more at risk of 
developing psychopathology; however, 
children exposed to both antenatal 
depression and childhood maltreatment 
were at almost 12 times greater risk of 
developing psychopathology than 













Number of children 
Adolescent’s gender 
Maternal age   
CBCL 
YSL (Youth self 
report 
Maternal concurrent depressive symptoms 
were associated with adolescent 
behavioural and emotional problems in 
both genders. Maternal prenatal 
depressive symptoms were associated 
with Externalizing Problems in the YSR 
and boys' lower Social Competence in 
both the CBCL and YSR. Maternal 
postnatal depressive symptoms were 
associated with boys' lower Social 
Competence both in the CBCL and YSR 
and Externalizing Problems in the YSR. 
Perry 2011 EPDS Antenatal 
 
Postnatal 
6-8 weeks  
Depressive symptoms 
during pregnancy  
Pregnancy intention, 
Feelings about the 
pregnancy 





The strongest predictor of lower maternal 
attachment was depressive symptoms late 
in pregnancy; pregnancy intention was 
marginally predictive of attachment, with 
lower scores being associated with 








2nd-3rd   
trimester 
Postnatal 
4-6 weeks  
6 months 
12 months 
24 months  
postnatal 
Infant birth weight  
Birth weight-for-length 
Any breast-feeding at 6 
months of age 
Maternal postnatal (12–
24 months) BMI 
Maternal ethnicity 
Maternal age  
Gestational age 
Weight for length 
Weight for age 
Exposure to chronic maternal depression 
was associated with underweight and with 
reduced weight gain in the first 2 years of 
life compared with unexposed infants or 
infants exposed to episodic depression. 
Exposure to chronic depression was also 
associated with reduced risk for 
overweight in the first 2 years of life. 




 SS + TR for 
overall adiposity 
SS : TR ratio for 
central adiposity 
In multivariable models, antenatal 
depression was associated with lower 
child BMI z-score, but higher SS: TR. 
There was no evidence of a dose–
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6 months response relationship between antenatal 
depression and these  outcomes. 
Postpartum depression was associated 











Histories of maternal 
abuse  
Prenatal anxiety 
CHQ Mothers’ reports of infant temperament 
were significantly different for depressed 
and non-depressed mothers, with 
depressed mothers reporting more 
difficult infants at both measurement 
points. There were no significant 
differences in childcare stress or 
perceived support between the groups. 
Infant temperament and childcare stress 









Birth weight and 
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Infant sex 
Low birth weight 
Duration of exclusive 
breast-feeding 
Maternal age 
Low maternal body 
mass index 
Each parent’s education 






Infants of prenatally depressed mothers 
showed significantly more growth 
retardation than controls at all time points. 
The relative risks for being underweight   
were 4.0 at 6 months of age and 2.6 at 12 
months of age, and the relative risks for 
stunting were 4.4 at 6 months of age and 
2.5 at 12 months of age. The relative risk 
for 5 or more diarrheal episodes per year 
was 2.4. Chronic depression carried a 
greater risk for poor outcome than 
episodic depression. The associations 
remained significant after adjustment for 
confounders by multivariate analyses. 
Infants exposed to both prenatal and 
postnatal depression had poorer growth 
until age one with those exposed to 
chronic maternal depression at greater risk 
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In bivariate analysis antenatal CMD 
which had resolved after delivery 
predicted underweight at twelve months. 
There were no other statistically 
significant differences in the prevalence 
of underweight or stunted infants in 
mothers with high levels of CMD 
compared to those with low levels. The 
associations between CMD and infant 
nutritional status were not significant after 
adjusting for pre-specified potential 
confounders 







breast feeding practices 
hygiene 
the infant’s vaccination 
status impaired maternal 
functioning 
Maternal report of 
infant illness  
episodes in first 2 
months of life 
Persistent perinatal CMD symptoms were 
associated with 2.15 times increased risk 
of infant diarrhoea in a fully adjusted 
model. Persistent perinatal CMD was not 
associated with infant ARI or fever after 
adjusting for confounders. 
Affective Disorders and Schizophrenia (SADS-L) 
Brief Disability Questionnaire (BDQ) 
Centre for Epidemiological Studies Depression Scale CES-D 
Child Behaviour Checklist (CBCL) 
Childbearing Health Questionnaire (CHQ) 
Clinical Interview Schedule (CIS) 
Infant-Toddler Social and Emotional Assessment (ITSEA) 
Neonatal Behavioural Assessment Scale (NBAS)  
Neonatal Perception Inventory (NPI) 
Peabody Picture Vocabulary Test (PPVT)  
Perceived Stress Scale (PSS) 
Schedules for Clinical Assessment in Neuropsychiatry (SCAN) 
Standardised Assessment of Personality— Abbreviated Scale SAPAS) 
State-Trait Anxiety Inventory (STAI) 
Structured Clinical Interview for DSM-IV Axis I Disorders Non-Patient Edition (SCID-I NP) 
Structured Clinical Interview for DSM-IV Personality Disorders (SCID-II) 
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The Predictors of Postpartum Depression Inventory – Revised (PDPI-R) 
Sum of subscapular and triceps skinfold thickness (SS + TR) 
Wide Range Achievement of Visual Motor Abilities (WRAVMA)  






B. 1 Aims and Hypotheses 
 
The study consisted of a sample of Turkish women recruited at baseline in their third 
trimester of pregnancy and followed at 2, 12 and 18 months postpartum. Funding was 
obtained from two Wellcome Trust fellowships awarded to the author: a Masters 
Fellowship which included support for assessments at baseline and 2 months 
postpartum, and a PhD Fellowship applied for while baseline interviews were still 
underway and supporting the additional interviews at 12 and 18 months. The initial 
Masters Fellowship supported investigations of social correlates of antenatal depression 
and predictors of onset and maintenance between the antenatal and 2-month postnatal 
periods. The PhD Fellowship supported investigations of perinatal depression as a 
predictor of changes in social support and of child development at 18 months. Both 
additionally sought to investigate traditional vs. nuclear family structure as a potential 
modifier of these associations.     
 
The principle objectives of the study were therefore as follows:  
1. To investigate factors associated with antenatal and postnatal depression in Turkish 
women: in particular focusing on social support from their husband, mother and 
mother-in-law, and to investigate the role of nuclear and traditional family structures 
in modifying these associations.  
2. To investigate the association between depression and subsequent changes in these 
levels of social support over the perinatal period.  
3. To investigate the association between antenatal or postnatal depression and child 
development   
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The following hypotheses were tested:  
1. Antenatal depression will be associated independently with reduced reported 
social support (i.e. lower emotional and practical support, and increased reported 
negative aspects of the index relationship) from the husband, mother and 
mother-in-law.  
2. Lower reported social support (emotional support, practical support and negative 
aspects) from the husband, mother and mother-in-law in the antenatal period 
will be associated with increased incidence and maintenance of case-level 
depressive symptoms into the postnatal period.   
3. On the assumption that traditional families will provide some buffering of the 
index relationships through a wider social network, the strength of association 
between antenatal social support, particularly that from the husband, and ante- 
and postnatal depression will be stronger in nuclear family settings than in 
traditional family settings. 
4. Antenatal (baseline) depression will be associated with a more marked 
subsequent deterioration in social support over the perinatal period.  
5. Antenatal and postnatal depression will be associated with more delayed child 
development at 18 months. 
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B. 2 Study design, setting and recruitment sites 
 
Ankara was felt to be a particularly appropriate setting for the study because of the 
considerable and longstanding heterogeneity of the population in terms of traditional 
Middle Eastern or ‘modern’ Western lifestyle and social environment. ‘Ankara’ for this 
study and administratively in Turkey includes both urban and semi-rural locations with 
a mixture of nuclear and traditional family settings. In common with other Turkish 
cities, it has experienced rapid expansion and in-migration. Many young women living 
in urban regions have migrated as students or working adults and live a long distance 
away from their parents. On the other hand, in the surrounding more rural areas, women 
are more likely to be living close to their family with traditional ties and expectations. 
The study therefore sought to capture populations at both extremes of the current 
process of socio-cultural change.  
 
Research ethics clearance 
The study was approved by the ethics committee of Ankara University School of 
Medicine and the Research and Ethics Review Committee of the Institute of Psychiatry, 
KCL. The official permission to carry on this study was obtained from the Health 
Ministry of Turkey. All participants gave their informed consent to participate in the 
study. Illiterate participants and those lacking capacity to provide consent were not 
included the study. The interviewers countersigned as witness on the document. 
  
Sampling units 
Mother & Child centres were chosen for the study as the optimum sampling sites 
because these are widely used in the antenatal period and, in the context of the study, 
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provided the most likely means of obtaining a representative sample of women in their 
third trimester of pregnancy – i.e., the target baseline sample for the proposed cohort 
study. In total there are 18 Mother & Child centres in the urban area of Ankara and 14 
in surrounding but accessible semi-rural regions. These centres are government run and 
serve the general population with free access to antenatal and vaccination programmes 
as part of standard Turkish primary health care services. Usual clinic attendance is at 
around 32 weeks of pregnancy. Vaccination rates, also provided by these centres, are 
high for child populations in Ankara with attendance for measles and BCG vaccination 
93% and 92% respectively [http://www.saglik.gov.tr]. The initial plan was to sample 
equal numbers of urban and semi-rural centres in order to maximise the power to 
investigate effect modification by family structure (assuming that nuclear and 
traditional family structures would predominate in urban and semi-rural areas 
respectively), and also to increase the distribution in the sample of other social factors. 
Although at the start of the study 10 urban and 10 rural centres were selected at random 
to comprise the sampling frame, there were many attendees in some centres but very 
few in others. Furthermore, during recruitment it was realised that these centres did not 
capture the whole Ankara population. Therefore, it was decided also to include one 
university hospital (Ankara University School of Medicine Gynaecology and Obstetric 
Department) and one gynaecology and obstetrics hospital (The Ministry of Health Zekai 
Tahir Gynaecology and Obstetrics Hospital) as recruitment centres and, in order to 
improve recruitment and increase statistical power, accept the fact that the centres 
would be a convenience rather than random sample. There are a total of five university 
hospitals which run gynaecology and obstetric services. There are also three state 
gynaecology and obstetrics hospitals which mainly serve the general population in 
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antenatal and postnatal periods. These hospitals are also usually used for hospital 
deliveries.    
 
Distribution of sampling  
The numbers of referrals varied between centres. There are couple of reasons for this. 
Firstly, public health politics had been changing over the preceding 10 years, and some 
centres were closed or closing. Secondly, personal choices play a role. Some women 
prefer to attend to hospital instead of a mother and child unit due to the quality of health 
services. Thirdly, the availability of services and the choice offered are different in and 
around Ankara. Within central Ankara, women may choose to attend a mother and child 
unit or a hospital whereas these options would be less in more peripheral areas. 
  
Despite this variation, it was possible to estimate likely numbers of referrals. For 
example, daily attendances at the Zekai Tahir Gynaecology Hospital and the Ankara 
University Gynaecology Clinic numbered around 400 and 100, respectively. The Sincan 
Mother and Child unit is another busy centre with approximately 50 pregnant women 
attending daily. Interviewers had observed each centre during the first week of the study 
and had projected approximate attendance numbers. It was observed that the referral 
number to some centres was very low (<5 per week) and, because of this, the 
recruitment was stopped from these centres following discussions between the research 
team and the candidate, with further surveillance in case of a later increase in 
attendance. The distribution and contributions of centres to the sample are displayed 
below. 
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Figure B.1: Distribution of Mother & Child centres in Ankara 
 
 
Key to Figure B.1 
Mother & Child centres contributing to the sample 
A KURTULUS (number recruited 8) 
B ETLİK (19)  
C BALGAT (2) 
D ALTINDAĞ (4) 
E SINCAN (off map; 232) 
F  KARABAYIR (15) 
G. YENİMAHALLE (42) 
H AKDERE (2) 
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I. DİKMEN (3) 
J. İNCİRLİ (14) 
K DEMETEVLER (11) 
L SIHHİYE (29) 
M   AKTEPE (6) 
N MAMAK (44) 
O BATIKENT (4) 
P GUDUL (off map; 2) 
R GULVEREN (off map; 66)  
S KALETEPE (off map; 20) 
T Ankara University School of Medicine Gynaecology and Obstetric department (92) 
U Ministry of Health Dr. Zekai Tahir Obstetric Hospital (147) 
 
 
Mother & Child centres in and around Ankara not included in the sample 
1 ŞENTEPE  
2 Number 2 Mother & Child centre (no specific name) 
3 ÇALIŞKANLAR  
4 AYAS (off map) 
5 BALA (off map) 
6 GOLBASI (off map) 
7 GÖLBAŞI (off map) 
8 HAYMANA  (off map) 
9 KIZILCAHAMAM (off map) 
10 POLATLI (off map) 
12 SEREFLIKOCHISAR (off map) 
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B. 3 Participants  
 
Baseline samples were therefore drawn from urban and semi-rural antenatal clinics, one 
university and one state obstetric hospital in Ankara in central Turkey. Attempts were 
made to interview all attendees for routine third trimester antenatal examinations within 
the study period from December 2007 to August 2008 in these participating centres and 
clinics. Research team members attended centres and invited pregnant women to the 
study. Having obtained the baseline sample, attempts were made to re-contact and 
interview previous participants as close as possible to 2, 12 and 18 months after their 
childbirth. Apart from refusal and clear permanent loss to follow-up (e.g. change of 
address and non-locatable), non-participation at one follow-up interview did not 
preclude an attempt to re-contact for a later one.       
 
The power calculation for the first Wellcome Trust application (Masters fellowship, 
funding baseline antenatal and 2 month postnatal examinations) read as follows: 
Assuming a prevalence of 25% for Edinburgh Postnatal Depression Scale (EPDS) 
caseness at baseline (a conservative estimate, given previous findings for postnatal 
caseness in Turkey of >30%), a maintenance rate of 30% at 2 months postpartum and a 
follow-up rate of 80% in the case-level group, a sample size of 750 will allow the 
detection of a 0.5 SD group difference in mean score for a given quality of relationship 
measure between maintained and non-maintained groups at 80% power (alpha 0.05, 2-
sided test) – i.e. a moderate effect size. At the same level of power, this sample size will 
allow the detection of a 0.3 SD group difference between participants with and without 
depression at baseline (assuming a more conservative 13% prevalence), and a 0.6 SD 
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group difference between incident and non-incident EPDS caseness at 2 months post-
partum (assuming an incidence rate of 5%).  
 
The power calculation for the second Wellcome Trust application (PhD fellowship, 
extending the study to include 12- and 18-month follow-up of mothers and infants) was 
predicated on this baseline sample of 750 (as the application was made before 
completion of baseline interviews) and was worded as follows: Assuming a 30% loss to 
follow-up over the 18 month additional period, this sample would allow a 0.3 SD effect 
size to be detected at 90% power (alpha 0.05, 2-sided t-test) for either change in 
relationship quality or infant growth / development between participants with or 
without case-level depression at baseline, assuming 25% prevalence of depression and 
that outcomes can be transformed to normal distributions.  
 
Participants were approached and interviewed at baseline when they attended Mother & 
Child centres for routine checks in pregnancy. Follow up interviews, on the other hand, 
were held at participants’ homes. Baseline interviews lasted approximately one hour, 




B. 2. 4 Measurements  
 
Interviews were carried out by research workers, trained and supervised by the 
candidate. Research workers were mainly graduate psychologists. There was also one 
interviewer who had graduated from a linguistics department, one nurse, and one 
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psychology counsellor. The choice of measurements took into consideration the need 
for relatively brief instruments, particularly for baseline assessments which were carried 
out at the time of clinic attendance. Schedules for the four examinations throughout the 
study were kept as similar as possible with no alteration in the measurement of core 
constructs. The following information was gathered at each examination, unless stated 
otherwise:  
 
Age: Reported age of participants was recorded at baseline. Age was categorised into 4-
year groups based on its distribution and this was entered in the main analyses as a 
categorical variable. 
 
Years of education: Self reported duration of education of participants was recorded at 
baseline. Years of formal education was categorised into 4 groups based on its 
distribution and this was entered in the main analyses as a categorical variable. 
 
Marital status: Marital status was grouped into the following categories: married, 
widowed, divorced, separated or single. However, since almost all (97.8 %) participants 
were married and cohabiting with their husband, this variable was not considered as a 
covariate. 
 
Family income: Self reported family income was recorded. Level of income was 
categorised into 4 groups based on its distribution and this was entered in the main 
analyses as a categorical variable. 
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Current physical health: Self reported information was collected on the presence any 
chronic physical illness or health complaint using two different questions. It was a 
binary variable checked as yes if there was any complaint. Self reported general 
physical health was also enquired about and categorised into five groups: very good, 
good, average, poor and very poor. Most of the sample did not report any chronic illness 
or health complaints (84.9% and 82.5% respectively) and therefore only the general 
physical health variable was used in the analyses. 
 
Previous mental health: Information was collected on the presence of any diagnosed 
psychiatric illness in the past. This was a binary variable checked as yes if there was any 
self-reported previous diagnosis of depression, other psychiatric illness or emotional 
problems in the past. Family psychiatric history was also enquired about.  
 
Life stressors: Participants were asked about the presence of the following life 
stressors/events within the last 12 months (Norbeck 1984): being in debt, hunger from 
lack of food, recent separation, problems with friends, recent illness/injury, domestic 
violence, serious illness in a relative, death of a close family member, death of another 
relative, problems with a job, problems with money, problems with the justice system, 
any robbery. Totalled number of recent life stressors were categorised into 4 groups as 
0, 1, 2, and 3 or more.  
 
Number of children: Responses were categorised into having no child, having 1 child 
and having 2 or more children. 
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Index child health: In postnatal examinations, mothers were asked to rate the health of 
the index child within the following categories: very good, good, average, poor, and 
very poor. For analyses, this information was condensed into 3 groups: very good, good 
and average or poor/very poor.  
 
Family structure: As described above, family structure was conceptualised as a potential 
effect modifier for analyses and was applied as a binary variable, categorising 
households into nuclear or traditional/extended family structures. A nuclear family 
structure was defined as a wife and husband living alone or with their children in the 
same household, whereas a traditional/extended family structure was defined if another 
adult was living with the married couple in the same household. In Turkish society this 
would nearly always be the mother-in-law or father in-law of the woman. 
 
Quality of relationships and social support  
The Close Persons Questionnaire (CPQ, Stansfeld and Marmot 1992) was translated 
and adapted for this purpose. This questionnaire was designed to include questions on 
both social network and quality of social support to capture different aspects of support, 
but only the quality subscales were used in this study as described below. Although this 
instrument has been used widely in international research, it did not appear to have been 
used previously in a Turkish population. The instrument was therefore prepared by the 
candidate through an iterative process of translation and back-translation with 




The CPQ includes a 15-item scale ascertaining participants’ perceptions of three types 
of support from a nominated person nominated: a) confiding/emotional support, b) 
practical support, and c) negative aspects of close relationships (Stansfeld and Marmot, 
1992). In conventional use of the measurement, the participant is asked to nominate the 
person (or 2-4 persons) closest to them and the scale is then used to infer an overall 
picture of social support based on that or those closest relationship(s). The study 
described here deviated from this protocol and applied/imposed the scale to three 
relationships anticipated a priori to be the most importance for Turkish women in their 
perinatal period: i.e., the husband, the mother and the mother-in-law. Data were coded 
as missing on these sections if this information could not be obtained (e.g. if the mother 
or mother-in-law was deceased). In other respects, all aspects of the scale were applied 
in the standard way.  
 
Each item of the CPQ is evaluated on a Likert scale from 1 (not at all) to 4 (a great 
deal), and the total score of each support type is summed and interpreted separately.  
• ‘Confiding/emotional support’ is an 8-item subscale measuring wanting to confide, 
confiding, sharing interests, boosting of self-esteem and reciprocity. The total score 
range is 8-32.  
• ‘Practical support’ is a 3-item subscale measuring major and minor practical help 
received. The total score is 3-12.  
• ‘Negative aspects of the relationships’ are measured on a 4-item subscale measuring 
negative interaction and perceived inadequacy of support from the close person. The 
total score is 4-16. This is the only support type with reverse meaning in 
interpretation, i.e. higher score indicates more negative interaction and less 




In a recent meta-analysis of 159 perinatal depression studies, 24 different measures 
were found to have been used, with the most common being the Centre for 
Epidemiological Studies Depression Scale (31.4%), the Edinburgh Postnatal Depression 
Scale (18.2%), and the Beck Depression Inventory (17.0%). In summary, the Edinburgh 
Postnatal Depression Scale (EPDS, Cox et al 1987) was chosen for this study as one of 
the most widely used screening instruments for perinatal depression internationally and 
the most commonly used in Turkish research (as described below). Although it has been 
principally applied to assess postnatal depression, it has also been used for antenatal 
depression (Gaynes et al. 2005), and has found to have better screening properties than 
generic instruments such as the Beck Depression Inventory (Gaynes et al 2005), 
because of the focus on cognitive features of depression and the avoidance of questions 
on symptoms such as somatic complaints and sleep disturbance which are problematic 
as diagnostic items in the perinatal period (Cox et al 1987). The EPDS consists of ten 
short statements presented to the participating woman, who indicates which of four 
possible responses for each is closest to how she has been feeling during the previous 
week. The scale does not detect mothers with anxiety neuroses, phobias or personality 
disorders. The maximum score is 30. 
 
There has been debate around the most appropriate methods for ascertaining perinatal 
depression. However, if the complexities of translation, literacy levels and familiarity 
with test taking are considered, it has been suggested that the EPDS may be used with 
caution cross-culturally as a screening instrument for emotional distress warranting 
additional professional assistance (Laungani 2000) It has also been argued that there are 
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benefits in trans-cultural settings of assessing symptoms rather than attempting to form 
diagnoses, because these are a more accurate reflection of individual experience and 
reduce the likelihood of over- or under-estimates of prevalence of a diagnostic entity 
that may not be culturally meaningful. Although initially developed in the UK (Cox et 
al 1987), the EPDS has subsequently received wide international validation and 
application (e.g. Harris et al 1989, Ghubash et al 1997 , 8, 9,10), and has also been the 
most widely applied measure in previous Turkish research into perinatal mental disorder 
(Inandi et al, 2005, Bugdayci et al 2004). The reliability and validity study of the scale 
in Turkish was established by Aydın et al (2004) using the SCID as a gold standard, 
finding sensitivity and specificity of 0.76 and 0.71 respectively, and a Cronbach’s alpha 
value of 0.72. In another validation study in Turkey by Engindeniz (1996), sensitivity 
was found to be 0.84 and specificity 0.88. In both studies, the applied cut-off point of 
EPDS was 13 (i.e. caseness defined on the basis of scores ≥ 13). The EPDS has also 
been validated as a screening tool for antenatal depression in pregnant women (Gibson 
et al., 2009). For the study described here, as suggested in previous validation studies 
carried out in Turkey (Aydin et al 2004), a score of 13 or above was used to classify 
case status for both antenatal and postnatal period. Although recommended cut-off 
points have varied, the study by Aydin et al. (2004) was optimally designed for 
instrument validation, and almost all studies, apart from two, which have been 
conducted in Turkey, have used the EPDS ≥13 cut-off (Table A.8). In our study, this 
instrument was self-completed by participants, as illiterate women (rare in the setting of 
interest) were excluded at baseline.  
 
Child development  
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The child’s weight at birth and the three subsequent examination points was obtained 
from routine records and/or measuring by interviewers. Length also was measured at 2, 
12, and 18 months. Child development was assessed by the Guide for Monitoring Child 
Development (GMCD; Ertem et al., 2008) which was designed specifically for use by 
healthcare providers in low- and middle-income countries, and studies in Turkey have 
provided initial supporting evidence for its reliability and validity (Ertem et al., 2008). It 
aims to aid clinicians in monitoring and supporting child development and in the early 
detection and management of developmental difficulties. The developmental milestones 
from five previously standardized and validated developmental screening or assessment 
instruments: Denver II (Frankenburg et al., 1992), Vineland (Sparrow and Cicchetti., 
1985), Brigance Screening Test (Glascoe et al., 1996), Ages and Stages Questionnaire 
(Bricker et al., 1995), and Bayley Scales of Infant Development Second Edition (Bayley 
II) (Bayley 1993) are pooled in this scale. Three experts in child development selected 
milestones that could be easily observed and reported by caregivers in response to the 
GMCD questions and that were thought to be universal and not culture specific. A pilot 
study was conducted to assess the appropriateness and comprehension of the questions 
and milestones (Ertem et al., 2008).  
 
There are seven domains in GMCD which are: a) family concerns about the child 
development; b) expressive language and communication; c) receptive language; d) fine 
and gross motor function; e) relationship; f) play (social and emotional, cognitive); g) 
self-help skills (for children older than 12 months). For each of the above domains, 
there are specific pre-coded milestones. The caregiver’s spontaneous responses to the 
open-ended questions are applied to the milestones wherever possible. It is allowed to 
ask additional questions when necessary to prompt responses to specific milestones. 
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Regarding 18 month assessment, GMCD does not include specific questions for a 
cognitive domain, because for young children it is difficult for a caregiver to narrate 
aspects of cognitive development separately from language, relating, and play skills. 
Cognitive development is covered in the other questions and through the first question 
which specifically asks if the caregiver is concerned about the child’s cognitive 
development, using explanations such as “thinking,” “using his mind,” and 
“intelligence.” The GMCD form is composed of 2 tables provided on each side of one 
single sheet. The questions are placed in rows, the 8 age ranges (1–3, 4–5, 6–7, 8–10, 
11–13, 14–16, 17–19, and 20–24 months) are placed in columns, and the developmental 
milestones are in the cells.  
 
Three studies have been conducted in Turkey on the construction and psychometric 
properties of the GMCD in children aged 0–24 months, which were published in one 
paper (Ertem et al., 2008). These studies aimed to determine the ages of attainment of 
the GMCD milestones, to examine ease of administration and inter-rater reliability, and 
to examine concurrent validity of the GMCD with a comprehensive developmental 
assessment in study 1, 2, and 3 respectively. Inter-rater reliability was investigated 
between medical students and a child development specialist administering the guide in 
two clinical samples. The concurrent validity of the guide administered during a health 
visit was assessed against a comprehensive developmental assessment. Inter-rater 
reliability between the student pairs (agreement: 93.4%; κ = 0.84; p<0.001) and between 
the child development specialist and the students (student 1: agreement: 94.5%; κ= 
0.88; p<0.001; student 2: agreement: 92.3%; κ = 0.83; p<0.001) were high. For 
between-student pairs, the κ value was 0.79 (p<0.001) for caregivers with a primary 
school education or less and 0.93 (p<0.001) for caregivers with at least a secondary 
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school education. Item-total scale correlations ranged from 0.29 to 0.91; 84% of the 89 
milestones had item-total correlations 0.40. Internal consistency measured by the 
Cronbach’s was high, ranging from 0.80 to 0.96 for each of the 6 domains and was 0.95 
for the total score. Sensitivity and specificity were 21 of 24 (0.88; 95% CI: 0.69–0.96) 
and 51 of 55 (0.93; 95% CI: 0.83–0.97), respectively, which represent “good” and 
“excellent” levels of diagnostic accuracy. Based on this clinic sample, predicted positive 
accuracy value of 0.84 and a predicted negative accuracy value of 0.94 were obtained. 
(Ertem et al., 2008) 
 
Variables applied in analyses are summarized in Table B.1.   
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Table B.1 Summary of variables used in the study 
 














Family income 4 groups based on its 
distribution (Turkish Lira) 





Current physical health 3 groups based on its 
distribution 
1= Very good 
2= Good 
3= Average/bad/very bad 
 
Stressful life event in the 
last 6 or 12 months (see 
below) 
4 groups based on its 




3 groups based on its 









3= 2 or more 
 
Previous mental health 
problems 
2 groups 1=No 
2=Yes 
 
Number of children 3 groups based on its 
distribution 
1= No child 
2= Having 1 child 
3= 2 or more children 
 




3=Average or worse 
 
Family structure 2 groups 1=Nuclear 
2=Traditional 
 





Social support (CPQ) 3 subscales treated as CPQ emotional support 
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continuous variables CPQ practical support 
CPQ negative aspect 
 
GMCD 7 subscales and total score 
applied as continuous 
variables 
 
1. Family’s concern about 
the child development; 
2. Expressive language 
and communication 
3. Receptive language 
4. Fine and gross motor 
5. Relationships 
6. Play (social and 
emotional, cognitive) 






B. 2. 5 Follow-up assessments 
 
Measurements applied at each assessment were as follows:  
 
Examination 1 (baseline; third trimester of pregnancy) 
Sociodemographic factors such as age, education, marital status, income, and number of 
children.  
Life events during last 6 months were asked. 
Social support (CPQ).  
Depression (EPDS). 
 
Examination 2 (2-6 months postnatal)  
Sociodemographic factors which might have been changed since the first interview such 
as marital status.  
Life events since birth   
Social support (CPQ).  
Depression (EPDS). 
The child’s weight and length at birth and 2-6 months were recorded. 
. 
Examination 3 (12-16 months postnatal)  
Sociodemographic factors which might have been changed since Examination 2.  
Life events since Examination 2.  
Social support (CPQ).  
Depression (EPDS).  
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Examination 4 (18-20 months postnatal)  
Sociodemographic factors which might have been changed since Examination 3.  
Life events since Examination 2.  
Social support (CPQ).  
Depression (EPDS).  
The child’s weight and length 18-20 months were either extracted from current records 
or measured by the interviewer. 
Child development (GMCD)  
 
B. 2. 6. Data collection 
 
Ten graduate-level research workers carried out baseline assessments. In the follow-up 
assessments, four, four and three interviewers were employed for the first, second and 
the last visits respectively. The author was responsible for training all interviewers and 
carried out quality control and reliability checks throughout the study by direct 
observation. In order to maximise follow-up rates and minimise attrition, participants 
were asked to provide contact details for two close others at baseline. Data were 
recorded on paper and were double-entered on to computer by a clerical assistant during 
the course of data collection using EPI DATA software.  
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B. 3 Statistical analyses  
 
Statistical analyses are described in detail within each of the four results sections in 
Chapter C. However, broad principles were as follows: i) For analyses of hypotheses 1-
3 (C.1, C.2), social support measures were modelled as dependent variables in linear 
models, entering EPDS caseness as the principal independent variable with adjustment 
for covariates chosen a priori and statistical interaction terms tested with 
nuclear/traditional family structure; ii) for analyses of hypothesis 4 (C.3), mixed models 
were used modelling social support measures over the four examinations as dependent 
variables with baseline EPDS caseness, time and an interaction term between the two as 
principal independent variables; iii) for analyses of hypothesis 5 (C.4), child 
development measures were modelled as dependent variables with previous/concurrent 
EPDS caseness as principal independent variables, and exploratory analyses 




B. 4 Samples and follow-up 
 
Of the 772 women approached in their third trimester, 751 (97.3%) participated in the 
study. The reasons for non-participation were: refusal (n=18) and insufficient literacy 
(n=3). A further 31 incomplete questionnaires had to be excluded. Therefore, of those 
approached, 730 (94.6%) participants were included with sufficient data for this 
analysis. The numbers of participants with complete data on the emotional support, 
practical support and negative aspects measures were 665, 670 655 for the mother 
respectively and 635, 649 and 633 for the mother in-law respectively. All 730 had data 
for the spouse relationship.  
 
Of these 730 participants assessed in their third trimester, 578 (79%) were reassessed in 
the first examination after childbirth. The main reason for loss to follow-up (17%) was 
migration of families due to re-allocation of housing in certain areas around that time 
and consequent loss of contact. Thirty seven (5%) previous participants refused a 
follow-up assessment. Two mothers gave birth to twins and were not followed. One 
family died in a road traffic accident and one baby died due to a health problem. The 
aim had been to carry out assessments at 2 months postpartum. However, due to 
logistical issues, the mean (SD) timing was 4.1 (3.3) months after birth.  
 
Of the original 730 participants, 488 (67% of the baseline sample, 83% of the sample at 
first follow-up) were reassessed at the second follow up. As with the first follow-up 
examination, the main reason for attrition was out-migration due to re-allocation of 
housing in certain areas. Twenty five previous participants refused a follow-up 
assessment. Eight women were included who had participated at baseline but not at the 
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first follow-up.  One woman was divorced and one woman had separated from her 
spouse. The aim had been to carry out this assessment at 12 months postpartum; 
however the mean (SD) time since birth was 13.7 (2.9) months.  
 
In the third follow-up examination, 448 (61% of the total sample, 92% of participants at 
the second follow-up) mothers participated. Twenty seven previous participants had 
moved away and 13 refused a follow-up assessment. The aim had been to carry out this 






Follow chart of study   
 





   
→   
  





2 multiple births 
1 family died 
1 baby died 
71 migration 
25 refused 
2 women separated 
8 women re-allocated 
27 migration 
13 refused 




























CHAPTER C RESULTS 
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CHAPTER C.1 Social support and antenatal depression in extended and nuclear 
family environments  
 
C.1.1 Objectives 
These analyses sought to describe the prevalence of antenatal depression in the sample 
and to address study hypotheses 1 and 3 (B.1) through investigating the cross-sectional 
associations between social support measures and antenatal depression and the extent to 
which these differed between nuclear and traditional family settings.   
 
C.1.2 Statistical analyses 
Although caseness on the EPDS was the primary ‘outcome’, in order to make use of the 
continuously distributed data on social support, the CPQ subscales were treated as 
dependent variables (i.e. testing and modelling the differences in social support scale 
means between cases of depression and controls) using t-tests initially to investigate 
significance and then linear regression models to adjust for covariates. Following 
consultation with statistical colleagues, the sample size was felt to be sufficient to 
justify this approach of linear modelling, despite non-normal CPQ subscale 
distributions. Stratified analyses were used to investigate effect modification by family 
structure with interaction terms re-tested in linear regression models. In a more 
exploratory analysis, effect modification by the presence or not of previous childbirth 
was investigated in a similar way through separate models. 
 
C.1.3 Sample characteristics 
Distributions of covariates are summarised in the first column of Table C.1.1. The mean 
age was 25.9 years (SD 5.3, range 18-44), and the mean duration of education was 8.4 
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years (SD 4.5, range 1-34). Almost all participants were living with their husband and 
close to a third (29%) were living in traditional family environments. Over half (54%) 
had no children. The majority described their physical health as at least good, although 
emotional problems in the past were reported by around half of the sample and the 
prevalence of reported violence in the last 12 months was 5.9%. Around a third (33.1%) 
had depression according to the EPDS≥13 cut-off point. 
 
C.1.4 Associations between covariates and depression 
Unadjusted associations with depression are summarized in the remainder of Table 
C.1.1. Depression was associated with higher numbers of previous children, worse 
general health, previous/current life events/stressors, and self-reported past history of 
emotional problems. There were no significant associations with age or education level. 




Table C.1.1 Unadjusted associations between participant characteristics and prevalence of 
case-level depressive symptoms 
 n Depression 
prevalence (%) 
Odds ratio (95% 
CIs) 
χ2 (df), p-value 
Age    0.03 (1) p=0.86 
  18-22 199 33.7 Reference  
  23-25 166 37.3 1.18 (0.76-1.81)  
  26-29 172 25.0 0.66 (0.42-1.03)  
  30-44 168 36.9 1.15 (0.75-1.77)  
Number of children    4.90 (1) p=0.03 
  0 379 31.4 Reference  
  1 230 29.6 0.92 (0.64 – 1.31)  
  ≥2 111 45.9 1.86 (1.21 – 2.86)  
Education level (year)    0.14 (1) p=0.71 
  ≤5 229 32.3 Reference  
  6-8 143 32.9 1.03 (0.66 – 1.60)  
  9-11 240 34.2 1.09 (0.74 – 1.60)  
  ≥12 82 26.8 0.77 (0.44 – 1.35)  
Family income (TRY)    3.09 (1) p=0.08 
  ≤630 169 36.7 Reference  
  631-900 172 36.0 0.97 (0.63 – 1.51)  
  901-1400 243 29.6 0.73 (0.48 – 1.10)  
  1401- 23000 93 29.0 0.71 (0.41 – 1.22)  
Physical health    9.33 (1) p<0.001 
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  Very good 129 30.2 Reference  
  Good 446 29.6 0.97 (0.63 – 1.49)  
  Average/bad/very bad 142 47.2 2.06 (1.25 – 3.40)  
Life events/stressors    43.7 (1) p<0.001 
  0 406 23.6 Reference  
  1 174 31.0 1.46 (0.96 – 2.20)  
  2 90 43.0 2.45 (1.49 – 4.03)  
  3 69 55.0 3.96 (2.02 – 7.77)  
  4+ 27 70.4 7.70 (3.24 – 18.29)  
Past emotional problems     71.0 (1) p<0.001 
  No 358 18.7 Reference  
  Yes 340 48.8 4.14 (2.95 – 5.82)  
Family structure    0.08 (1) p=0.77 
  Nuclear  471 32.7 Reference  
  Traditional  249 33.7 1.05 (0.76-1.45)  
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C. 1. 5 Associations between depression and social support 
Differences in social support measures between participants with or without depression 
are displayed in Table C.1.2. In summary, women with case level depression reported 
worse social support (lower emotional and practical support, higher negative aspects of 
relationships) on all nine variables, apart from a lack of association with practical 
support from the mother. Adjusted associations between depression and social support 
measures are displayed in Table C.1.3. Adjustment for age had little impact on these, 
but there were modest reductions in the strengths of association following adjustment 
for number of children, duration of education, and family income. Further reduction was 
observed, particularly for the emotional support measures after adjustment for physical 
health and number of life events/stressors, with little or no subsequent change following 
adjustment for personal past history of mental disorder. In the final, fully adjusted 
model, depression remained significantly associated with all three measures of social 
support from the husband, with lower practical and emotional support from the mother-
in-law and with higher negative aspects of the relationship with the mother. 
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Table C.1.2: Unadjusted associations between social support and depressive symptoms 








From husband     
  Emotional 27 (4.6) 23.4 (6.1) -4.0 (-4.8, -3.2) <0.001 
  Practical 9.9 (2.0) 8.9 (2.4) -1.1 (-1.4, -0.7) <0.001 
  Negative aspects 10.3 (2.2) 11.8 (2.2) 1.6 (1.2, 1.9) <0.001 
From mother     
  Emotional 25.1 (5.3) 23.2 (6.0) -1.8 (-2.7, -0.9) <0.001 
  Practical 8.5 (2.8) 8.4 (3.1) -0.1 (-0.6, 0.4) 0.62 
  Negative aspects 9.3 (2.1) 10.0 (2.2) 0.7 (0.3, 1.0) <0.001 
From mother in law     
  Emotional 19.9 (6.3) 16.0 (5.8) -4.4 (-5.5, -3.2) <0.001 
  Practical 7.3 (3.1) 6.0 (3.0) -1.3 (-1.8, -0.8) <0.001 
  Negative aspects 9.5 (2.4) 10.3 (2.9) 0.8 (0.3, 1.2) <0.001 
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Table C.1. 3 Adjusted associations between social support and depressive symptoms 
Nature of support Association with case-level depressive symptoms (B-value, 95% CI) 
 Unadjusted Model 1 Model 2 Model 3 Model 4 
From husband      
  Emotional -4.0 (-4.8, -3.2)* -4.0 (-4.8, -3.2)* -3.7 (-4.6, -2.9)* -2.9 (-3.8, -2.0)* -2.6 (-3.6, -1.7)* 
  Practical -1.1 (-1.4, -0.7)* -1.1 (-1.4, -0.7)* -0.9 (-1.3, -0.6)* -0.7 (-1.1, -0.3)* -0.6 (-1.0, -0.2)* 
  Negative aspects 1.6 (1.2, 1.91)* 1.5 (1.2, 1.9)* 1.5 (1.1, 1.9)* 1.3  (0.9, 1.7)* 1.3 (0.8, 1.7)* 
From mother      
  Emotional -1.8 (-2.7, -0.9)* -1.8 (-2.7, -0.9)* -1.6 (-2.6, -0.7)* -1.0 (-2.0, 0.1) -1.2 (-2.3, 0.2) 
  Practical -0.1 (-0.4, 0.6) -0.1 (-0.6, 0.4) 0.2 (-0.3, 0.6) 0.3 (-0.3, 0.8) 0.3 (-0.3, 0.8) 
  Negative aspects 0.7 (0.3, 1.0)* 0.6 (0.3, 1.0)* 0.7 (0.3, 1.1)* 0.7 (0.3, 1.1)* 0.7 (0.2, 1.1)* 
From mother in law      
  Emotional -4.4 (-5.5, -3.3)* -4.4 (-5.5, -3.3)* -4.3 (-5.5, -3.2)*    -3.8 (-5.1, -2.6)* -2.6 (-4.6, -1.9)* 
  Practical -1.3 (-1.8, -0.8)* -1.3 (-1.8, -0.8)* -1.2 (-1.7, -0.7)*    -1.0 (-1.5, -0.5)* -0.8 (-1.4, -0.3)* 




Model 1 Adjusted for age.  
Model 2 Adjusted for 1 and number of children, duration of education, family income 
Model 3 Adjusted for 2 and physical health, number of life stressors/events  
Model 4 Adjusted for 3 and previous emotional problems   
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C 1. 6 Effect modifications by family structure and previous childbirth 
Stratified analyses investigating effect modification are summarised in Table 4. Overall, 
the only significant evidence for modification lay in the emotional relationship with the 
husband which was more strongly associated with antenatal depression in traditional 
compared to nuclear families and in women expecting their first child.  
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Table C.1. 4: Stratified analysis of associations between social support and depressive symptoms. B-coefficients with  95% 
confidence intervals are displayed 
 Total Family structure  Current family size  




p-value* 0 child  
n=379 
1+ children  
n=341 
p-value* 
From husband        
  Emotional -4.0 (-4.8, -3.2) -3.2 (-4.2, -2.2) -5.4 (-6.8, -4.1) <0.01 -4.7 (-5.8, -3.6) -3.2 (-4.3, -2.0) 0.05 
  Practical -1.1 (-1.4, -0.7) -0.8 (-1.3, -0.4) -1.4 (-1.2, -0.9) 0.10 -1.1 (-1.5, -0.6) -1.0 (-1.5, -0.5) 0.44 
  Negative aspects 1.6 (1.2, 1.9) 1.6 (1.2, 1.1) 1.4 (0.9, 2.0) 0.58 1.5 (1.0, 2.0) 1.6 (1.1, 2.2) 0.28 
From mother        
  Emotional -1.8 (-2.7, -0.9) -1.5 (-2.6, -0.4) -2.3 (-3.9, -0.8) 0.37 -1.6 (-2.7, -0.5) -1.9 (-3.3, -0.5) 0.24 
  Practical -0.1 (-0.4, 0.6) -0.4 (-1.0, 0.2) 0.5 (-0.3, 1.2) 0.07 0.6 (0.0, 1.1) -0.7 (-1.4, 0.0) 0.10 
  Negative aspects 0.7 (0.3, 1.0) 0.7 (0.2, 1.1) 0.7 (0.1, 1.3) 0.95 0.6 (0.1, 1.1) 0.8 (0.2, 1.3) 0.18 
From mother in law        
  Emotional -4.4 (-5.5, - 3.2) -4.0 (-5.4, -2.6) -5.1 (-6.9, -3.3) 0.34 -4.6 (-6.1, -3.0) -4.0 (-5.5, -2.4) 0.42 
  Practical -1.3 (-1.8, -0.8) -1.3 (-1.9, -0.7) -1.4 (-2.2, -0.7) 0.74 -1.1 (-1.8, -0.5) -1.4 (-2.1, -0.7) 0.49 
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  Negative aspects 0.8 (0.3, 1.19) 0.8 (0.2, 1.3) 0.7 (0.1, 1.4) 0.90 0.8 (0.3, 1.4) 0.7 (0.1, 1.4) 0.56 
*Testing heterogeneity of regression coefficients between strata  
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CHAPTER C.2 Social support and the incidence and persistence of depression 
between antenatal and the first postnatal examinations  
 
C.2.1 Objectives 
These analyses sought to describe the course (incidence and persistence) of depression 
in the sample between the antenatal and first postnatal examination and to address study 
hypotheses 2 and 3 (B.1) through investigating the associations between antenatal social 
support measures and the incidence and persistence of depression, and the extent to 
which these differed between nuclear and traditional family settings.   
 
C.2.2 Statistical analyses 
As with C.1 analyses, although EPDS caseness at follow-up was the primary ‘outcome’, 
in order to make use of their continuous distribution, the baseline CPQ subscale scores 
were treated as dependent variables (i.e. testing the differences in baseline social 
support scale means between participants with/without depression at follow-up) using t-
tests initially to investigate significance and then linear regression models to adjust for 
covariates. Stratified analyses were used to investigate effect modification by family 
structure with interaction terms re-tested in linear regression models.  
 
Covariates in this analysis were as follows: 1) age, 2) number of living children, 3) 
education level (four groups), 4) family income (four groups), 5) general physical health 
(five groups), 6) baseline life stressors/events (applied to the preceding 12 months), 7) 
past history of emotional problems, and 8) self-reported child health. Family structure 
was defined as an effect modifier for analyses and was applied as a binary variable, 
categorising nuclear and traditional/extended family structure.  
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C.2.3 Sample characteristics 
Of 730 participants assessed in their third trimester (95% of those approached), 578 
(79%) were reassessed 4.1 (3.3) months after birth. Descriptive data for the followed 
sample are presented in the first column of Table 1 for key covariates. The sample mean 
age at baseline was 25.9 years (SD 5.3, range 18-44), and their mean education duration 
was 8.4 years (SD 4.5). Regarding social structure, 67% lived in a nuclear family. The 
majority in extended family settings lived with either their mother-in-law (27% of the 
total sample) or father-in-law (21%) or both. Almost all (97.8 %) participants were 
married and all of these bar two lived with their husband.  
 
C.2.4 Incidence and persistence of depression from antenatal to postnatal 
examinations 
Of 730 participants assessed at baseline, 238 (33.1%) had total EPDS scores ≥13. Of the 
578 participants followed up at 2-6 months post-partum, 151 (26.1%) had EPDS scores 
above this cut-off. Of those followed successfully, 51 of the 366 without antenatal 
depression had depression at follow-up, indicating case incidence of 13.9%, and 90 of 
the 181 cases with antenatal depression continued to have depression at postnatal 
assessment indicating case persistence of 49.7%. Of the 141 postnatal cases, 90 (63.8%) 
had previously screened positively for antenatal depression 
 
C.2.5 Associations with incidence and persistence of depression 
Unadjusted analyses are summarized for case incidence in Table C.2.1 and case 
persistence in Table C.2.2. Of the covariates investigated, only lower family income and 
life events at baseline were significantly associated with case incidence, and only life 
events were associated with case persistence (Table C.2.2). 
 128 
 
Table C.2. 1: Unadjusted associations between participant characteristics and incidence of 





Odds ratio (CIs) χ2 (df), p-value 
Age    0.14 (1) p=0.71 
  18-22     91 15.4 Reference  
  23-25 77           13.0 0.82 (0.34, 1.97)  
  26-29 102 9.8 0.60 (0.25, 1.42)  
  30-44 84 19.0    1.29 (0.59, 2.85)  
Number of children    1.56 (1) p=0.21 
  0 182 13.2 Reference  
  1 129 10.9 0.80 (0.40, 1.62)  
  ≥2 52 23.1 1.98 (0.91, 4.29)  
Baby health    0.72 (1)p=0.40 
Very good 159 16.4 Reference  
Good 189 11.1 0.64 (0.35, 1.19)  
Average, bad, very bad 15 20.0 1.28 (0.34, 4.85)  
Education level (year)    2.40 (1) p=0.12 
  ≤5 121 17.4 Reference  
  6-8 74 14.9 0.83 (0.38, 1.84)  
  9-11 118 11.9 0.64 (0.31, 1.33)  
  11≥ 43 9.3 0.49 (0.16, 1.51)  
Family income (TRY)    7.21 (1) p=0.01* 
  ≤630 83 21.7 Reference  
  631-900 91 15.4 0.66 (0.30, 1.42)  
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  901-1400 121 9.9 0.40 (0.18, 0.88)  
  1401- 23000 51 7.8 0.31 (0.09, 0.97)  
Physical health    2.55 (1) p=0.11 
  Very good 62 8.1 Reference  
  Good 245 14.3 1.90 (0.71, 5.07)  
  Average/bad/very bad 55 18.2 2.53(0.81, 7.94)  
Number of life 
events/stressors 
   5.71 (1) p=0.022* 
  0 180 10.0 Reference  
  1 91 20.9 2.38 (1.17, 4.79)  
  2 39 20.5 2.32 (0.93, 5.81)  
  3+ 18 22.2  2.57 (0.76, 8.65)  
     
Emotional problems in 
the past 
   2.05 (1) p=0.15 
No 226 12.4 Reference  
Yes 122 18.0 1.56 (0.85, 2.85)  
Family structure    1.91 (1) p=0.18 
  Nuclear  245 15.5 Reference  




Table C.2. 2: Unadjusted associations between participant characteristics and persistence 
of case level depressive symptoms (cases at the baseline) 
 n Depression 
prevalence (%) 
Odds Ratio (CIs) χ2 (df), p-value 
Age    0.01 (1) p=0.97 
  18-22     49 51.0 Reference  
  23-25 51 54.9 1.17 (0.53, 2.57)  
  26-29 32 31.3 0.44 (0.17, 1.11)  
  30-44 49 57.1 1.28 (0.58, 2.84)  
Number of children    1.42 (1) p=0.71 
  0 85 50.6 Reference  
  1 58 48.3 0.91 (0.47, 1.79)  
  ≥2 39 51.3 1.03 (0.48, 2.20)  
Baby health    2.07(1)p=0.15 
Very good 73 45.2 Reference  
Good 97 52.6 1.34 (0.73, 2.47)  
Average, bad, very good 11 63.6 2.12 (0.57, 7.88)  
Education level (year)    2.70 (1) p=0.10 
  ≤5 61 41.0 Reference  
  6-8 31 54.8 1.75 (0.73, 4.18)  
  9-11 65 50.8 1.49 (0.73, 3.01)  
  11≥ 17 64.7 2.64 (0.86, 8.08)  
Family income (TRY)    1.60 (1) p=0.21 
  ≤630 48 43.8 Reference  
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  631-900 52 50.0 1.29(0.59, 2.83)  
  901-1400 46 45.7 1.08(0.48, 2.44)  
  1401- 23000 23 65.2 2.41(0.86, 6.75)  
Physical health    0.11 (1) p=0.74 
  Very good 30 43.3 Reference  
  Good 99 55.6 1.64 (0.72, 3.72)  
  Average/bad/very bad 53 43.4 1.00 (0.41, 2.47)  
Number of life 
events/stressors 
   4.78 (1) p=0.03* 
  0 56 41.1 Reference  
  1 44 52.3 1.57(0.71, 3.48)  
  2 26 42.3 1.05(0.41, 2.70)  
  3+ 33 60.6 2.21(0.92, 5.31)  
     
Emotional problems in 
the past 
   2.12 (1) p=0.14 
No 56 39.3 Reference  
Yes 123 55.3 1.91(1.00, 3.64)  
Family structure    0.02 (1) p=0.88 
  Nuclear  119 49.6 Reference  
  Traditional  63 50.8 1.05 (0.57, 1.94)  
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C.2.6 Associations of social support with incidence and persistence of depression  
Associations of social support at baseline with case incidence and persistence are 
summarized in Tables C.2.3 and C.2.4 respectively. In unadjusted models, depression 
incidence was significantly associated with lower support from the husband and mother-
in-law on emotional sub-scales. After full adjustment, lower emotional support from the 
mother-in-law remained associated with incidence and the association with spouse 
support was substantially confounded. Regarding persistence of depression, only lower 
emotional support from the husband was associated, remaining so after full adjustment.  
 
Regarding traditional/nuclear family structure, there was no direct association with 
either depression incidence or persistence (Tables C.2.5-6) and there were no significant 
interactions between depression status and family structure in the linear regression 
models of social support sub-scales.  
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Table C.2. 3: Adjusted associations between social support and incident depression in non-cases at baseline 
Nature of support Association with case-level depressive symptoms (B-value, 95% CI) 
 Unadjusted Model 1 Model 2 Model 3 
From husband     
  Emotional -2.4 (-3.8, -1.1)* -2.4 (-3.7, -1.1)* -1.5 (-2.8, -0.2)* -1.1 (-2.4, 0.2) 
  Practical -0.4 (-1.0, 0.3) -0.4 (-1.0 0.3) -0.1 (-0.8, 0.6) 0.1 (-0.6, 0.7) 
  Negative aspects 0.5 (-0.1, 1.1) 0.5 (-0.1, 1.1) 0.5 (-0.2, 1.1) 0.3 (-0.3, 1.0) 
From mother     
  Emotional -1.3 (-3.0, 0.4) -1.3 (-2.9, 0.4) -1.0 (-2.7, 0.7) -0.8 (-2.4, 0.9) 
  Practical 0.1 (-0.8, 1.0) -0.2 (-0.7, 1.0) 0.2 (-0.7, 1.1) 0.5 (-0.5, 1.4) 
  Negative aspects 0.1 (-0.5, 0.7) 0.1 (-0.5, 0.7) 0.2 (-0.5, 0.8) 0.2 (-0.5, 0.9) 
From mother in law     
  Emotional -3.4 (-5.4, -1.3)* -3.4 (-5.3, -1.4)* -2.6 (-4.6, -0.5)* -2.8 (-4.9, -0.8)* 
  Practical -0.8 (-1.7, 0.2) -0.8 (-1.7, 0.2) -0.5 (-1.4, 0.5) -0.4 (-1.4, 0.6) 
Negative aspects -0.4 (-1.1, 0.3) -0.4 (-1.1, 0.3) -0.2 (-1.0, 0.5) -0.3 (-1.0, 0.5) 
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Model 1 Adjusted for age.  
Model 2 Adjusted for 1 and number of children, duration of education, family income, reported health of the baby, reported physical 
health, and previous emotional problems 





Table C.2. 4: Adjusted associations between social support and depression persistence in cases at baseline 
Nature of support Association with case-level depressive symptoms (B-value, 95% CI) 
 Unadjusted Model 1 Model 2 Model 3 
From husband     
  Emotional -3.5 (-5.2, -1.6)* -3.4 (-5.2, -1.7)* -3.4 (-5.4, -1.4)* -3.2 (-5.2, -1.3)* 
  Practical -0.4 (-1.1, 0.4) -0.2 (-1.1, 0.4) -0.2 (-1.0, 0.7) -0.3 (-1.1, 0.6) 
  Negative aspects 0.5 (-0.2, 1.1) 0.5 (-0.1, 1.1) 0.5 (-0.2, 1.1) 0.5 (-0.3, 1.2) 
From mother     
  Emotional -1.4 (-3.3, 0.6) -1.5 (-3.4, 0.5) -1.6 (-3.7, 0.6) -1.3 (-3.5, 1.0) 
  Practical -0.1 (-1.0, 0.8) -0.1 (-1.0, 0.8)   -0.7 (-1.0, 0.9) -0.1 (-1.1, 0.9) 
  Negative aspects 0.1 (-0.5, 0.8) 0.1 (-0.5, 0.8) 0.2 (-0.5, 1.0) 0.4 (-0.4, 1.2) 
From mother in law     
  Emotional -1.2 (-3.1, 0.7) -1.2 (-3.1, 0.7) -1.0 (-2.9, 1.0) -0.4 (-2.5, 1.7) 
  Practical -0.3 (-1.2, 0.7) -0.3 (-1.2, 0.6) -0.3 (-1.3, 0.7) 0.2 (-0.9, 1.2) 
 Negative aspects 0.8 (-0.1.7) 0.8 (-0.2, 1.7) 0.7 (-0.3, 1.6) 0.7 (-0.3, 1.7) 
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Model 1 Adjusted for age.  
Model 2 Adjusted for 1 and number of children, duration of education, family income, baby health, physical health and previous 
emotional problems 




Table C.2. 5 Effect modification by family structure for the association between 
incidence of depression and social support at baseline 
B coefficients (95% CIs) for the interaction between 
depression and family structure adjusted for all covariates 
(Model 3 from Table C.2. 3) 
Dependent variable (social 
support) 
EPDS variable   Interaction term  
From husband   
  Emotional -1.31 (-2.82, 0.20) 1.15 (-1.79, 4.10), p=0.44 
  Practical 0.02 (-0.74, 0.78) 0.23 (-1.28, 1.73) p=0.77 
  Negative aspects 0.74 (-0.03, 1.52) -1.50 (-3.04, 0.04) p=0.06 
From mother   
  Emotional -0.91 (-2.85, -1.04) 0.52 (-3.25, 4.29) p=0.79 
  Practical 0.23 (-0.84, 1.29) 0.73 (-1.34, 2.81) p=0.49 
  Negative aspects 0.24 (-0.55, 1.04) -0.20 (-1.75, 1.36) p=0.80 
From mother in law   
  Emotional -3.25 (-5.62, -0.18)* 0.39 (-1.73, 2.52) p=0.72 
  Practical -0.31 (-1.38, 0.76) 0.47 (-1.89, 2.83) p=0.69 












Table C.2. 5 Effect modification by family structure for the association between 
persistence of depression and social support at baseline 
B coefficients (95% CIs) for the interaction between 
depression persistence and family structure adjusted for 
all covariates (Model 3 from Table C.2. 3) 
Dependent variable (social 
support) 
EPDS variable   Interaction term  
From husband   
  Emotional -2.77 (-5.16, -0.37)* -1.11 (-4.95, 2.74) p=0.57 
  Practical -0.30 (-1.38, 0.78) 0.18 (-1.57, 1.92) p=0.84 
  Negative aspects 0.07 (-0.85, 1.00) 1.03 (-0.47, 2.54) p=0.18 
From mother   
  Emotional -0.88 (-3.66, 1.91) -1.12 (-5.64, 3.40) p=0.62 
  Practical -0.17 (-1.14, 0.81) -1.47 (-3.52, 0.58) p=0.16 
  Negative aspects 0.13 (-0.85, 1.11) 0.74 (-0.88, 2.36) p=0.37 
From mother in law   
  Emotional -0.84 (-3.63, 1.95) 1.04 (-3.38, 5.46) p=0.64 
  Practical 0.03 (-1.27, 1.34) 0.30 (-1.81, 2.40) p=0.78 
  Negative aspects 1.10 (-0.21, 2.41) -1.07 (-3.18, 1.05) p=0.32 
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CHAPTER C.3 Associations between perinatal depression and subsequent changes 
in social support  
 
C.3.1 Objectives 
These analyses sought to describe changes in social support in the sample across all four 
examinations and to address study hypothesis 4 through comparing changes in social 
support measures between mothers with and without baseline (antenatal) depression.   
 
C.3.2 Statistical analyses 
Changes in social support measures were initially displayed by cross-tabulating mean 
scores by examination point in participants with and without case level depression at 
baseline. Mixed models were then applied to these changes and were constructed as 
follows: the score for the individual social support measure was entered as the 
dependent variable with the examination point, baseline case-level depression (binary 
variable) and an interaction term between the two as the principal independent 
variables. Following consultation around the analysis procedures, examination number 
(i.e. 1, 2, 3 or 4) was chosen as an ordinal variable to define ‘time’, accepting the 
limitation that intervals between examinations were not even. Of the coefficients 
generated, that for case-level depression represented the difference in intercept between 
the two groups (i.e. the association between depression and social support at baseline), 
that for time represented the overall change in the social support measure for 
participants without baseline depression, and that for the interaction term represented 
the difference in this slope for participants with baseline depression. Potential 
confounding factors were added in blocks with the following models: Model 1 adjusted 
for age; Model 2 adjusted for age plus education, number of children, family structure, 
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physical health, past emotional problems; Model 3 adjusted for all above variables plus 
adverse life events at baseline.    
 
C.3.3 Associations between antenatal depression and trajectories of social support 
across the follow-up period  
Table C.3.1.summarises mean scores for the social support measures by exposure group 
and examination. Table C.3.2 displays output from the mixed models considering the 
unadjusted and adjusted trends in social support measures and differences between 
participants with/without baseline (antenatal) depression. The coefficients for 
depression, representing differences in intercept (i.e. in social support at time zero) 
unsurprisingly yield similar results to the cross-sectional associations between antenatal 
social support and depression described in C.1.  Time terms for emotional and practical 
support were negative indicating decreasing scores over the examinations in participants 
without case-level depression – significant for all three relationships in all models apart 
from practical support from the mother. From visual inspection of Table C.3.1, there 
was no consistent pattern across these measures regarding the timing of the 
deterioration (e.g. not solely occurring between the first and second examination). Time 
terms for negative aspects of the relationship were not significant for any relationship 
indicating no change across the examinations. Interaction terms between depression and 
time were significant in adjusted models for emotional support from the husband and 
for emotional and practical support from the mother-in-law – the positive value of these 
coefficients, coupled with the negative time terms indicated a more rapid deterioration 
in these measures of social support in women who reported depression at baseline.  
.  
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In fully adjusted models, considering interaction terms as the key output of interest, 
coefficients in Models 1 and 2 remained similar to those in unadjusted models. 
Adjustment for life events prior to the baseline assessment had more of an impact on 
coefficients, weakening those for the spouse relationship and strengthening those for the 
relationship with the mother-in-law.  
 
The fully adjusted associations between baseline depression and trajectories of social 
support are further compared between nuclear and traditional family structures in Table 
C.3.3. From visual inspection, time coefficients were generally similar between the two 
strata, therefore not indicating that deterioration was more or less marked in one 
structure compared to the other. In terms of the interactions between depression and 
time, the coefficients for emotional and practical support from the husband appeared 
substantially stronger in the traditional compared to the nuclear family structure but 









Table C.3.1  Social support scores by examination and baseline depression status   
Mean social support scores 
No depression at baseline (n=492) Depression at baseline (n=238) 
Social support 
measure 
Exam 1 Exam 2 Exam 3 Exam 4 Exam 1 Exam 2 Exam 3 Exam 4 
From husband         
Emotional 27.4 26.6 26.6 26.3 23.4 23.4 23.3 23.9 
Practical 10.0 9.8 9.5 9.2 8.9 9.3 8.6 8.1 
Negative  aspects 10.2 9.4 10.3 10.3 11.8 10.7 11.3 11.4 
From mother         
Emotional 25.1 23.9 22.5 24.1 23.2 22.8 21.3 23.6 
Practical 8.5 8.5 7.6 7.7 8.4 8.4 7.0 8.1 
Negative aspects 9.3 8.7 9.1 9.0 10.0 8.9 9.3 9.6 
From mother in law         
Emotional 
 
19.9 19.2 17.6 18.3 16.0 17.2 15.7 17.2 
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Practical 7.3 7.6 6.1 6.3 6.0 7.3 5.8 6.4 



























Table C.3.2 The adjusted associations between baseline depression and third follow up social support. B-coefficients and 95% 
confidence intervals are displayed.  
Nature of support Unadjusted Model 1 Model 2 Model 3 
From husband     
Emotional support    
Depression B (CIs) -4.43 (-5.45, -3.31)* -4.40 (-5.42, -3.38)* -3.84 (-4.92, -2.77)* -3.20 (-4.32, -2.08)* 
Time B (CIs) -0.29 (-0.50, -0.08)* -0.28 (-0.49, -0.06)* -0.32 (-0.54, -0.10)* -0.32 (-0.55, -0.10)* 
Interaction B (CIs) 0.52 (0.15, 0.89)* 0.51 (0.14, 0.89)* 0.54 (0.15, 0.93)* 0.42 (0.01, 0.84)* 
Practical support    
Depression B (CIs) -1.23 (-1.66, -0.79)* -1.22 (-1.66, -0.78)* -1.04 (-1.50, -0.58)* -0.81 (-1.31, -0.31)* 
Time B (CIs) -0.23 (-0.32, -0.13)* -0.21 (-0.31, -0.12)* -0.21 (-0.31, -0.11)* -0.21 (-0.31, -0.11)* 
Interaction B (CIs) 0.23 (0.06, 0.39)* 0.22 (0.05, 0.38)* 0.20 (0.03, 0.37)* 0.17 (-0.02, 0.36) 
Negative aspects of the relationship    
Depression B (CIs) 1.73 (1.24, 2.22)* 1.71 (1.22, 2.21)* 1.45 (0.92, 1.97)* 1.25 (0.68, 1.81)* 
Time B (CIs) 0.08 (-0.03, 0.18) 0.06 (-0.04, 0.17) 0.07 (-0.04, 0.18) 0.04 (-0.07, 0.16) 
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Interaction B (CIs) -0.20 (-0.39, -0.02)* -0.18 (-0.37, -0.01)* -0.20 (-0.39, -0.01)* -0.18 (-0.39, 0.03) 
From mother     
Emotional support    
Depression B (CIs) -2.07 (-3.26, -0.88)* -1.99 (-3.18, -0.80)* -1.69 (-2.93, -0.45)* -1.30 (-2.60, -0.01)* 
Time B (CIs) -0.40 (-0.65, -0.14)* -0.41 (-0.67, -0.15)* -0.41 (-0.68, -0.15)* -0.41 (-0.69, -0.14)* 
Interaction B (CIs) 0.41 (-0.05, 0.86) 0.41 (-0.05, 0.87) 0.51 (0.04, 0.98)* 0.49 (-0.01, 0.99) 
Practical support    
Depression B (CIs) -0.20 (-0.79, 0.39) -0.17 (-0.77, 0.41) -0.15 (-0.47, 0.76) 0.14 (-0.51, 0.79) 
Time B (CIs) -0.29 (-0.41, -0.17)* -0.28 (-0.40, -0.16)* -0.26 (-0.38, -0.13)* -0.24 (-0.37, -0.11)* 
Interaction B (CIs) 0.08 (-0.13, 0.29) 0.07 (-0.14, 0.29) 0.02 (-0.20, 0.24) 0.04 (-0.20, 0.28) 
Negative aspects of the relationship    
Depression B (CIs) 0.61 (0.12, 1.10)* 0.57 (0.07, 1.07)* 0.51 (0.01, 1.03) 0.46 (-0.10, 1.02) 
Time B (CIs) -0.06 (-0.17, 0.04) -0.07 (-0.18, 0.04) -0.06 (-0.17, 0.05) -0.07 (-0.19, 0.04) 
Interaction B (CIs) -0.07 (-0.25, 0.12) -0.05 (-0.23, 0.14) -0.07 (-0.27, 0.12) -0.09 (-0.30, 0.12) 
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From mother in law     
Emotional support    
Depression B (CIs) -4.20 (-5.47, -2.93)* -4.19 (-5.45, -2.93)* -3.74 (-5.05, -2.43)* -3.66 (-5.03, -2.29)* 
Time B (CIs) -0.57 (-0.81, -0.33)* -0.55 (-0.79, -0.31)* -0.58 (-0.83, -0.34)* -0.57 (-0.82, -0.33)* 
Interaction B (CIs) 0.76 (0.35, 1.18)* 0.77 (0.35, 1.19)* 0.84 (0.41, 1.28)* 1.03 (0.58, 1.47)* 
Practical support    
Depression B (CIs) -1.47 (-2.06, -0.87)* -1.47 (-2.06, -0.88)* -1.29 (-1.90, -0.68)* -1.17 (-1.81, -0.54)* 
Time B (CIs) -0.39 (-0.50, -0.28)* -0.38 (-0.49, -0.26)* -0.36 (-0.47, -0.24)* -0.33 (-0.45, -0.21)* 
Interaction B (CIs) 0.39 (0.19, 0.58)* 0.39 (0.19, 0.59)* 0.40 (0.19, 0.60)* 0.45 (0.24, 0.67)* 
Negative aspects of the relationship    
Depression B (CIs) 0.92 (0.32, 1.52)* 0.90 (0.30, 1.51)* 0.76 (0.12, 1.40)* 0.71 (0.02, 1.40)* 
Time B (CIs) 0.04 (-0.09, 0.17) 0.04 (-0.09, 0.18) 0.07 (-0.06, 0.21) 0.06 (-0.08, 0.21) 
Interaction B (CIs) -0.04 (-0.27, 0.18) -0.04 (-0.26, 0.19) -0.05 (-0.28, 0.19) -0.07 (-0.32, 0.19) 
Model 1: adjusted for age; Model 2: Model 1 plus education, number of children, family structure, physical health, past emotional 




Table C.3.3 The adjusted associations between baseline depression and third follow up social support in 
nuclear and traditional family settings. B-coefficients and 95% confidence intervals are displayed. 
 Fully adjusted coefficients (Model 3 from Table C.3.2) 
Nature of support Full sample Nuclear family Traditional family 
From husband    
Emotional support   
Depression B (CIs) -3.20 (-4.32, -2.08)* -2.05 (-3.49, -0.61)* -5.38 (-7.16, -3.60)* 
Time B (CIs) -0.32 (-0.55, -0.10)* -0.15 (-0.43, -0.61)* -0.70 (-1.07, -0.34)* 
Interaction B (CIs) 0.42 (0.01, 0.84)* 0.09 (-0.44, 0.62) 1.08 (0.43, 1.74)* 
Practical support   
Depression B (CIs) -0.81 (-1.31, -0.31)* -0.49 (-1.12, 0.15) -1.42 (-2.22, -0.62)* 
Time B (CIs) -0.21 (-0.31, -0.11)* -0.21 (-0.33, -0.08)* -0.24 (-0.42, -0.66)* 
Interaction B (CIs) 0.17 (-0.02, 0.36) 0.05 (-0.19, 0.28) 0.42 (0.11, 0.74)* 
Negative aspects of the relationship   
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Depression B (CIs) 1.25 (0.68, 1.81)* 1.26 (0.55, 1.98)* 1.42 (0.48, 2.36)* 
Time B (CIs) 0.04 (-0.07, 0.16) 0.07 (-0.07, 0.21) -0.01 (-0.21, 0.19) 
Interaction B (CIs) -0.18 (-0.39, 0.03) -0.18 (-0.43, 0.08) -0.20 (-0.55, 0.15) 
From mother    
Emotional support   
Depression B (CIs) -1.30 (-2.60, -0.01)* -0.63 (-2.26, 0.99) -2.01 (-4.22, 0.21) 
Time B (CIs) -0.41 (-0.69, -0.14)* -0.35 (-0.70, 0.01) -0.55 (-1.00, -0.11)* 
Interaction B (CIs) 0.49 (-0.01, 0.99) 0.46 (-0.18, 1.09) 0.56 (-0.24, 1.36) 
Practical support   
Depression B (CIs) 0.14 (-0.51, 0.79) 0.14 (-0.68, 0.96) 0.38 (-0.73, 1.48) 
Time B (CIs) -0.24 (-0.37, -0.11)* -0.21 (-0.38, -0.05)* -0.31 (-0.52, -0.10)* 
Interaction B (CIs) 0.04 (-0.20, 0.28) 0.04 (-0.26, 0.35) 0.07 (-0.31, 0.45) 
Negative aspects of the relationship   
Depression B (CIs) 0.46 (-0.10, 1.02) 0.35 (-0.35, 1.05) 0.79 (-0.17, 1.74) 
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Time B (CIs) -0.07 (-0.19, 0.04) -0.06 (-0.20, 0.08) -0.11 (-0.31, 0.09) 
Interaction B (CIs) -0.09 (-0.30, 0.12) 0.01 (-0.25, 0.26) -0.23 (-0.59, 0.12) 
From mother in law    
Emotional support   
Depression B (CIs) -3.66 (-5.03, -2.29)* -3.09 (-4.80, -1.37)* -4.82 (-7.22, -2.43)* 
Time B (CIs) -0.57 (-0.82, -0.33)* -0.65 (-0.95, 0.36)* -0.43 (-0.89, 0.04) 
Interaction B (CIs) 1.03 (0.58, 1.47)* 1.05 (0.51, 1.58)* 0.94 (0.12, 1.76)* 
Practical support   
Depression B (CIs) -1.17 (-1.81, -0.54)* -1.04 (-1.83, -0.23)* -1.73 (-2.81, -0.66)* 
Time B (CIs) -0.33 (-0.45, -0.21)* -0.29 (-0.44, -0.14)* -0.42 (-0.63, -0.21)* 
Interaction B (CIs) 0.45 (0.24, 0.67)* 0.41 (0.14, 0.68)* 0.54 (0.16, 0.91)* 
Negative aspects of the relationship   
Depression B (CIs) 0.71 (0.02, 1.40)* 0.56 (-0.33, 1.45) 1.00 (-0.12, 2.11) 
Time B (CIs) 0.06 (-0.08, 0.21) 0.10 (-0.08, 0.28) 0.01 (-0.22, 0.25) 
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Interaction B (CIs) -0.07 (-0.32, 0.19) -0.02 (-0.34, 0.30) -0.14 (-0.55, 0.28) 
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CHAPTER C.4 Associations between perinatal depression and child development  
 
C.4.1 Objectives 
These analyses sought to investigate the relationship between child development at the 
final examination and previous depression caseness in the mother, addressing 
Hypothesis 5. Secondary objectives were to investigate wider factors, including social 
support as a predictor of development, and other health-relevant outcomes in relation to 
previous depression.  
 
C.4.2 Statistical analysis 
Child development continues scores on the GMCD were the primary outcomes, and in 
order to make use of the continuously distributed data, GMCD subscales were treated as 
dependent variables using t-tests initially to investigate significance and then linear 
regression models to adjust for covariates. Caseness on the EPDS at previous 
examinations was the primary independent variable. Child age and gender, and mother’s 
education were covariates in the model. The sample size was felt to be sufficient to 
justify this approach of linear modelling, despite non-normal GMCD subscale 
distributions. 
 
C.4.3 Sample characteristics  
Of 446 mothers participating in the fourth examination, sufficient data for the analyses 
were present for the children of 379 (85%), having excluded pre-term births. The mean 
age of mothers in this sample was 27.6 years (SD 5.2, range 19-46) and the mean 
duration of education 8.4 years (SD 4.5). Almost all (99.5 %) were married and all of 
these bar two lived with their husband. Most (91%) reported a ‘good’ or ‘very good’ 
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relationship with their husband, and 68% reported that the husband helped take care of 
the baby. The majority (84%) were living in nuclear family structures. Most (90%) 
reported ‘good’ or ‘very good’ physical health, 23% were current smokers, none 
reported alcohol consumption, and 54% reported no recent life events. The mean EPDS 
score was 8.35 (SD 6.2, range 0-29) and 20.9% were depressed according to EPDS cut-
off point 13. 
 
The index child’s mean age was 20.9 months (SD 2.4, range 16-36), 50.1% were male 
and 41% were first births. Most (90%) were reported to be in ‘good’ or ‘very good’ 
health. In terms of the index pregnancy, 77% were reported to be planned. Almost all of 
the participants (99%) had given birth at health facilities and 63% had a natural 
delivery. At least one episode of diarrhoea was reported for 35%, and 14% had been 
previously hospitalized, almost all (99%) just once. Of the mothers, 24% admitted to 
worries at some point since the birth that the baby would die, and most (91%) had 
breastfed with a mean duration of 5.6 months (SD 2.3, range 0- 22, 37% currently 
breastfeeding). All except one had started solid foods, 20% reported feeding problems 
in the index child, 8% had had another baby since the index child and 6% were 
currently pregnant.  
 
C.4.4 Associations between socio demographic factors and child development  
Associations between socio demographic factors and child development are 
summarized in Table C.4.1. Development subscale scores were all significantly higher 
in older children and the total score was significantly higher in women with higher 
education. However, there were no significant associations with mother’s age, child’s 
gender or family structure.
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Table C.4.1 The associations between child development and socio-demographic factors 






Fine and gross 
motor 
Relationship Play (social 
and emotional, 
cognitive) 
Self-help skills Total score 
Child’s age 
(months) 
1.03 (<0.01)* 1.56 (<0.01)* 0.67 (<0.01)* 0.16 (<0.01)* 0.18 (<0.01)* 0.14 (<0.01)* 3.9 (<0.01)* 
Mother’s age 
(years) 




0.38 (0.15) 0.57 (0.15) 0.33 (0.14) 0.09 (0.35) 0.06 (0.61) 0.11 (0.11) 1.94 (0.05)* 
Child’s  
gender 
-0.29 (0.29) -0.49 (0.23) -0.16 (0.48 -0.16 (0.08) -0.14 (0.20) 0.03 (0.59) -1.02 (0.31) 





C.4.5 Associations between social support and child development  
Associations between social support and child development are displayed in Table 
C.4.2. Higher emotional support from the mother-in-law was associated with higher 
scores on the total GMCD scale and two sub-scales, but there were no significant 
associations with any other factor. 
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Table C.4. 2. Associations between social support and child development  






Fine and gross 
motor 
Relationship Play (social 
and emotional, 
cognitive) 
Self-help skills Total score 
From husband        
  Emotional -0.15 (0.56) -0.24 (0.54) -0.37 (0.10) -0.15 (0.11) -0.15 (0.18) -0.05 (0.50) -0.72 (0.48) 
  Practical -0.24 (0.35) -0.35 (0.36) -0.25 (0.25) -0.03 (0.73) -0.09 (0.43) 0.01 (0.86) -0.75 (0.45) 
  Negative  
aspects 
0.01 (0.96) -0.01(0.97) 0.08 (0.72) 0.04 (0.65) 0.10 (0.38) -0.01 (0.95) -0.02 (0.99) 
From mother        
  Emotional 0.22 (0.43) 0.33 (0.43) -0.07 (0.76) -0.06 (0.53) -0.06 (0.61) 0.08 (0.23) 0.95 (0.38) 
  Practical 0.00 (1.00) -0.01 (0.98) -0.20 (0.39) -0.05 (0.63) -0.08 (0.49) 0.10 (0.13) 0.15 (0.88) 
  Negative 
aspects 
-0.51 (0.05) -0.77 (0.05) -0.32 (0.14) -0.15 (0.09) -0.04 (0.73) 0.01 (0.98) -2.01 (0.04) 
From mother in law       
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  Emotional 0.65 (0.01)* 0.90 (0.02)* 0.20 (0.37) 0.12 (0.19) -0.10 (0.36) 0.01 (0.89) 2.15 (0.03)* 
  Practical     0.29 (0.26) 0.30 (0.43) -0.08 (0.72) -0.03 (0.75) -0.16 (0.13) -0.04 (0.52) 0.64 (0.51) 
  Negative   
aspects 





C.4.6 Associations between antenatal and postnatal depression and child 
development 
 
Associations between perinatal depression and child development are summarized in 
Table C.4.3 (unadjusted) and Table C.4.4 (adjusted for child’s age in months and 
mother’s education). In both models, the only significant association was a 
contemporaneous one between maternal depression and lower self help skills of the 
child; further adjustment for the gender of child did not alter these associations. 
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Table C. 4. 3 Unadjusted associations between antenatal and postnatal depression and child development 
Linear regression coefficient (p-value) for the association between depression (independent variable) and child 








Fine and gross 
motor 
Relationship Play (social, 
emotional, 
cognitive) 
Self-help skills Total score 
Exam 1 -0.44 (0.12) -0.66 (0.12) -0.17 (0.47) -0.01 (0.9) 0.04 (0.76) -0.13 (0.06) -1.87 (0.08) 
Exam 2 0.16 (0.61) 0.28 (0.54) 0.48 (0.06) 0.17 (0.1) 0.23 (0.08) 0.07 (0.37) 1.18 (0.30) 
Exam 3 0.20 (0.20) 0.27 (0.58) 0.33 (0.21) 0.09 (0.40) 0.15 (0.27) 0.04 (0.65) 0.81 (0.50) 





Table C. 4. 4. Associations between and antenatal and postnatal depression and child development, adjusted for child’s age and 
mother’s education 
Linear regression coefficient (p-value) for the association between depression (independent variable) and child 








Fine and gross 
motor 
Relationship Play (social 
and emotional, 
cognitive) 
Self-help skills Total score 
Exam 1 -0.51 (0.07) -.0.74 (0.08) -0.21 (0.39) -0.03 (0.79) -0.04 (0.73) -0.11 (0.11) -2.-3 (0.05) 
Exam 2 0.02 (0.77) 0.07 (0.88) 0.39 (0.14) 0.15 (0.16) 0.20 (0.12) 0.06 (0.42) 0.67 (0.56) 
Exam 3 0.07 (0.83) 0.06 (0.90) 0.24 (0.37) 0.07 (0.54) 0.12 (0.39) 0.04 (0.63) 0.31 (0.80) 
Exam 4 -0.33 (0.31) -0.65 (0.18) -0.27 (0.33) -0.20 (0.07) -0.26 (0.06) -0.19 (0.02)* -1.29 (0.30) 
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Unadjusted associations are displayed in Table C.4.5 between child development and 
the number of examinations at which depression was ascertained, with further analyses 
displayed in Table C.4.6 adjusted for child’s age in month and mother’s education. 
Neither model indicated any evidence for a consistent association across the exposure 




Table C.4.5 Unadjusted associations between the number of times depression was ascertained and child development 










Fine and gross 
motor 
Relationship Play (social 
and emotional, 
cognitive) 
Self-help skills Total score 
0 (n=136) Reference Reference Reference Reference Reference Reference Reference 
1 (n=64) -0.81 (0.03)* -1.11 (0.04)* -0.34 (0.26) -0.15 (0.23) -0.22 (0.16) -0.01 (0.91) -1.69 (0.21) 
2 (n=48) -0.05 (0.91) -0.10 (0.88) -0.00 (0.99) -0.09 (0.55) -0.15 (0.39) -0.05 (0.62) -0.24 (0.88) 
3 (n=34) -0.44 (0.36) -0.72 (0.31) 0.07 (0.87) 0.05 (0.78) 0.14 (0.49) -0.08 (0.50) -0.84 (0.64) 
4 (n=18) 0.19 (0.75) 0.41 (0.65) 0.68 (0.18) 0.15 (0.48) 0.16 (0.53) -0.03 (0.81) 1.40 (0.54) 
Ordinal 




Table C.4.6. Associations between the number of times depression was ascertained and child development, adjusted for child age 
and mother’s education 










Fine and gross 
motor 
Relationship Play (social 
and emotional, 
cognitive) 
Self-help skills Total score 
0 (n=136) Reference Reference Reference Reference Reference Reference Reference 
1 (n=64) -0.89 (0.02)* -1.24 (0.02)* -0.41 (0.19) -0.17 (0.17) -0.23 (0.15) -0.03 (0.71) -1.91 (0.16) 
2 (n=48) -0.04 (0.93) -0.21 (0.74) -0.02 (0.97) -0.09 (0.56) -0.19 (0.30) -0.04 (0.68) -0.31 (0.85) 
3 (n=34) -0.54 (0.27) -0.86 (0.23) 0.05 (0.91) 0.09 (0.59) 0.17 (0.41) -0.10 (0.40) -1.29 (0.47) 
4 (n=18) -0.09 (0.88) -0.02 (0.98) 0.48 (0.38) 0.08 (0.74) 0.014 (0.89) -0.05 (0.77) -0.15 (0.95) 
Ordinal 
variable -0.08 (0.50) -0.13 (0.45) 0.06 (0.56) 0.01 (0.77) 0.01 (0.83) -0.02 (0.41) -0.18 (0.67) 
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C.4.7 Secondary analyses of other child outcomes 
Associations between antenatal depression and low birth weight, preterm birth, 
diarrhoea, breastfeeding and taking baby to the hospital are summarized in Table C.4.5. 
No associations were found with low birth weight or preterm birth and associations 
were not significant for most outcomes apart from with a reduced likelihood of the 
mother’s commencement of breast feeding at the first follow-up and a reduced 
likelihood of infant hospitalization at the third (but not other) examinations, both of 




Table C.4.7 Associations between antenatal depression and secondary child 
outcomes 
Child outcome Association with antenatal (Exam 1) 
depression (odds ratio, 95% CI) 
Low birth weight (< 2500g) 0.94 (0.67, 1.32) 
Preterm baby (<36 weeks) 0.81 (0.55, 1.19) 
Exam 2 outcomes  
Starting breastfeeding 0.44 (0.19, 1.02)* 
Stopping breastfeeding 0.91 (0.53, 1.55) 
Diarrhoea since birth 1.32 (0.88, 1.98) 
Infant hospitalization since birth 1.35 (0.91, 2.00) 
Exam 3 outcomes  
Diarrhoea since birth  1.32 (0.88, 1.98) 
Infant hospitalization since birth 0.55 (0.33, 0.94)* 
Exam 4 outcomes  
Diarrhoea since birth 1.27 (0.81, 1.98) 
Infant hospitalization since birth 0.98 (0.52, 1.86) 
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 CHAPTER D DISCUSSION 
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D.1 Summary of the results 
 
In this prospective study of perinatal depression in traditional and nuclear family 
settings in and around Ankara, of 730 participants assessed at baseline, 238 (32.6%) had 
case level depression at baseline as defined by a total EPDS score ≥13. In cross-
sectional analyses at the antenatal examination, depression was associated with worse 
self-rated social support from the husband on all three domains examined (emotional 
support, practical support and negative aspects), with lower practical and emotional 
support from the mother-in-law and with higher negative aspects of the relationship 
with the mother. Most associations between depression and social support were not 
modified by family structure, although the association with lower emotional support 
from the husband was stronger in traditional compared to nuclear families.   
 
Of the 578 participants followed up at 2-6 months post-partum, 151 (26.1%) had 
depression with case incidence and persistence 13.9% and 49.7% respectively. Of social 
support measures, lower emotional support from the mother-in-law at baseline remained 
associated with incidence of depression after full adjustment; lower emotional support 
from the husband was associated with depression incidence in most models but was 
partly confounded by other covariates. Lower emotional support from the husband was 
associated with persistence of depression, remaining significant after full adjustment. 
Regarding traditional/nuclear family structure, there was no direct association with 
either depression incidence or persistence and there was no evidence for effect-
modification of the associations of interest. 
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Extending the analyses over all four examinations from the third trimester to 18 months 
post partum, trajectories of change in social support measures were investigated and 
compared between participants with and without antenatal depression. Repeated 
measures analyses indicated a general picture of declining self-reported relationship 
quality over time, most evident for relationships with the spouse and the mother-in-law. 
For these two, there was evidence that the decline was more marked in participants with 
antenatal depression than in those without. This accelerated decline in emotional and 
practical support from the spouse associated with depression was stronger in traditional 
compared to nuclear family settings, whereas that for the mother-in-law relationship 
appeared similar between traditional and nuclear settings.  
 
Associations with child development at the final 18-month examination were 
investigated.  Associations in the predicted directions were found with the child’s age 
and the mother’s education but no associations were found with maternal age or family 
structure. No consistent evidence was found for depression as a predictor of child 
development or any secondary health outcomes.  
 
Considering the study hypotheses, the conclusions are as follows:  
  
Hypothesis 1: Antenatal depression will be associated independently with reduced 
reported social support (emotional support, practical support and negative aspects) 
from the husband, mother and mother-in-law. 
Depression was significantly associated with all three measures of social support from 
the husband, with lower practical and emotional support from the mother-in-law and 
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with higher negative aspects of the relationship with the mother. This hypothesis was 
therefore in general supported.  
 
Hypothesis 2: Lower reported social support (emotional support, practical support and 
negative aspects) from the husband, mother and mother-in-law scores in the antenatal 
period will also be associated with incidence and maintenance of case-level depressive 
symptoms at 2-6 months post partum. 
This hypothesis was only partly supported for certain aspects of social support from 
certain relatives (lower emotional support from the mother-in-law in relation to 
depression incidence; lower emotional support from the husband in relation to 
depression maintenance).  
 
Hypothesis 3: The strength of association between antenatal social support and ante- 
and postnatal depression will be stronger in nuclear family settings than the traditional 
family settings.  
This hypothesis was not supported. Most interaction tests with family setting were non-
significant for both antenatal depression and changes in depression status in the first 
postnatal examination. The only significant term indicated a stronger association with 
social support (lower emotional support from the husband in relation to antenatal 
depression) in traditional compared to nuclear settings. Analyses for Hypothesis 4 
(below) suggested that this was more likely to be explained by an influence of 
depression on quality of the spouse relationship than by the spouse relationship as a risk 
factor for depression.   
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Hypothesis 4: Antenatal (baseline) depression will predict a deterioration in social 
support over the perinatal period. 
This hypothesis was supported with respect to emotional support from the husband and 
emotional and practical support from the mother-in-law both of which declined across 
examinations in the sample as a whole and declined significantly more sharply in 
participants with antenatal depression.  
 
Hypothesis 5: Antenatal and postnatal depression will be associated with more delayed 
child development at 18 months. 
This hypothesis was not supported. No consistent associations were found between 





D.2 Methodological considerations 
 
Chance 
Key issues to consider here are the risk of type 1 and 2 statistical error, the first 
resulting in ‘false positive’ findings (inappropriate rejection of the null hypothesis) and 
the second resulting in ‘false negative’ findings (inappropriate acceptance of the null 
hypothesis). The principal factor increasing risk of type 1 error is the number of 
analyses carried out. Considering this, it is important to bear in mind that the study used 
only one measure of depression but analysed this against nine primary social support 
measures, all given equal weight. As is conventional now in epidemiological research, 
no adjustments were made for the number of analyses (e.g. Bonferonni procedures). 
Instead, the results were presented as derived and inferences are drawn concerning the 
consistency of findings rather than the significance of individual associations. For 
example: associations between depression and the self-reported relationship with the 
mother were generally less evident than those with the husband or mother-in-law 
despite some individually significant analyses; similarly evidence for differences in 
associations of interest between traditional and nuclear families was concluded largely 
to be absent, and the individual significant interaction term concerning the emotional 
relationship with the husband and antenatal depression should be viewed with caution, 
despite its potential plausibility.   
 
Concerning type 2 statistical error, the power of the study in terms of its sample size 
was high for most hypotheses with a relatively low risk of false negative findings. In 
particular, upper confidence intervals for most coefficients do not suggest that important 
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associations were being missed. The possible exception to this is the effect modification 
with family structure since the study was not powered originally to detect interaction 
terms, particularly in the second set of analyses described in C.2 which had further 
stratified the sample by baseline depression status in order to measure incidence and 
maintenance.   
  
Bias 
Considering the sample and selection bias, very high participation rates (97.3%) were 
present at baseline and missing data were minimal, suggesting a low likelihood of bias 
for the cross-sectional analyses reported in C.1. Loss to follow-up is a more important 
consideration. Most of this occurred between the antenatal and first postnatal 
examination for reasons outside the control of the researchers (a substantial social 
relocation of residents in one of the study areas and difficulties encountered in tracing 
this group). Individual follow-up rates were reasonable compared to other cohorts – 
79.2% from baseline to first follow-up, 84.4% between the first and second follow-up, 
91.8% between the second and third follow-up. However, it should be borne in mind 
that the analyses reported across all four follow-ups were on participants that 
constituted 61.4% of the original baseline sample.  
 
Information bias is a further important consideration. The key measurements of 
depression, social support and child development are discussed in more detail below. 
However, consistent with other large-scale studies, most of the data was derived from 
maternal report with an inevitable potential for reporting bias: for example, depressed 
women perceiving less social support or depressed mothers not recognising their 
children’s abilities. Cross-sectional associations between depression and social support 
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(C.1) or those between contemporaneous depression and child development (C.4) 
therefore need to be viewed with caution. However, this was less of an issue for the 
prospective analyses which form the principal components of this thesis.  
 
A further consideration is measurement error or ‘non-differential’ information bias. The 
effect of this is to bias findings towards the null and therefore should be considered 
particularly in relation to negative findings. One unsupported hypothesis concerned 
differences in strengths of association between traditional and nuclear family structures. 
Failure to identify consistent differences may reflect lack of statistical power, as has 
been described earlier. However, it could also have been caused by measurement error 
in the extent to which traditional and nuclear family settings were distinguished and 
represented different environments. While the candidate does believe that there was 
sufficient heterogeneity in the family backgrounds sampled in this area, it is possible 
that power to detect differences might have been enhanced if the study had been carried 
out over a wider catchment and had included more rural communities.  
 
A second unsupported hypothesis concerned the association between child 
health/development and previous depression. The rationale for using the Guide for 
Monitoring Child Development (GMCD) has been described earlier, will be considered 
further below, and its validity in the study reported here is supported by the fact that it 
showed associations with some covariates (child age and to a lesser extent maternal 
education). However, it remains possible that associations of depression would have 
been detectable with more subtle differences in development identifiable with a longer 
more intensive investigation, or in a study where development had been tracked over a 




A range of potential confounding factors were controlled for during the process of the 
analyses. Nevertheless, there remains a possibility of residual confounding of some 
unmeasured variables, in particular mother’s personality, paternal depression, and 
mother-child interaction. These have been shown to be related to both maternal 
depression and lead to poor cognitive development in children (Ramchandani et al 
2005, Deave et al 2008). In addition, it should be borne in mind that measurement error 
in the covariates that were considered would have also led to under-estimated 
confounding effects.   
 
A related issue concerns the measurement properties of the social support scales 
themselves. Although conventionally termed ‘emotional support’, ‘practical support’, 
and ‘negative aspects of the close relationship’, dimensions of relationship quality are 
clearly highly related constructs and it is possible that another unmeasured element of 
social support or relationship would have been a more salient exposure and the principal 
reason underlying the observed associations.   
 
Direction of causation and further considerations 
Cross-sectional analyses (e.g. those reported in C.1) limit inferences because it is not 
possible to infer the direction of causation between exposure (social support) and 
outcome (depression). One reason for the prospective analyses reported in C.2 and C.3 
was to help clarify the matter and this issue will be discussed later. A second limitation 
of cross-sectional research is that prevalence of the outcome (depression) is determined 
both by incidence and case duration (i.e. speed of recovery). Factors associated with 
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depression may therefore be those which increase the risk of depression incidence or 
delay the likelihood of depression recovery, or both. A second underlying reason for the 
analyses described in C.2 was to clarify this issue and to distinguish factors influencing 
incidence and maintenance.   
 
Validity and generalisability: consideration of the sample 
The high response rate at baseline and the use of a wide range of clinical services as a 
sampling frame increases the likely generalisability of the findings to the source 
population. It is important to bear in mind that random sampling of clinical services was 
not feasible so that the sample cannot be assumed to be wholly representative, although 
the candidate is not aware of any features of the sampling frame that would limit this 
substantially. As stated earlier, the range of family structures was believed to be wide 
enough to test the hypothesis of interest, although it is possible that results might have 
been different in other settings outside Ankara. Finally, contrasts between traditional 
and nuclear family structures may have limited generalisability as these have co-existed 
in Turkey for much longer than many other countries.      
.  
Validity and generalisability: consideration of measurements used 
The key three features measured and analyzed in the sample were depression, social 
support and child development. The rationale behind the choice of measurements has 
been described earlier; however, key considerations are outlined here.  
 
Edinburgh Postnatal Depression Scale (EPDS) 
As described in sections A.8.1 and B.2.4, the EPDS was chosen for this study as the 
principal measure of depression because of its widespread use in international research 
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of this nature and in Turkey in particular. The EPDS is a self rating scale and was 
designed to be a screening tool rather than a diagnostic instrument. In this study, 
depression was defined according to a cut off point of ≥ 13. Gaynes et al. (2005) when 
reviewing scales used in perinatal depression assessment suggested that a positive 
screen on the EPDS or Beck Depression Inventory was as accurate as a full diagnostic 
schedule; however, recorded sensitivities varied considerably, the EPDS and PDSS 
appearing to be more sensitive than the BDI instruments.  In that review, for major 
depression, sensitivities for the Edinburgh Postnatal Depression Scale were 1.0, 
specificities ranged from 0.79 (at EPDS >12) to 0.96 (at EPDS >15). For major or 
minor depression, sensitivity was much poorer (0.57 to 0.71), and specificity remained 
fairly high (0.72 to 0.95) in that review (Gaynes 2005). For patients with major or minor 
depression, screening statistics were reported for the EPDS, BDI, PDSS, and Center for 
Epidemiologic Studies Depression Scale (CES-D). Specificity estimates remained 
relatively high, but sensitivity results were much lower (ranging from 0.43 to 0.71) than 
for major depression alone, indicating missed cases for this broader depression 
category. Again, no particular screening instrument performed differently from the 
others. No available comparators were found for primary care populations. The authors 
concluded that various screening instruments could be used to identify perinatal 
depression, most accurately major depression, but that clinicians using these needed to  
be more aware of precision. For major depression alone, point estimates were 
equivalent to those found in primary care medical settings (Gaynes 2005). 
 
Close Persons Questionnaire (CPQ) 
Social support has been measured extensively in epidemiological research and there 
were a wide range of potential measures available which could have been used in this 
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study. The Self-administered Social Support Scale, Functional Social Support 
Questionnaire, Interview Schedule for Social Interaction and Multi Dimensional 
Perceived Social Support are examples of social support scales measuring both quality 
and quantity of support, suitable for use in epidemiological surveys. Three of these 
measures use a structured questionnaire but do not examine negative aspects of support. 
The shortened version of the Interview Schedule for Social Interaction measures 
adequacy of support, but, as with two other questionnaires, does not identify sources of 
support, while the Self-administered Social Support Scale identifies sources of support 
but does not differentiate between types of support. The CPQ combines these different 
aspects of support in one instrument, including emotional/confiding, practical and 
negative aspects of support from up to four sources of support in a structured 
questionnaire format as well as measuring social networks. In addition the CPQ, as 
conventionally applied, is flexible enough to allow respondents to nominate their close 
persons rather than being restricted to particular roles. Respondents are thereby 
expected to choose to include those who provide most support within the four close 
persons. As described in B.2.4, an a priori decision for this study was to focus on three 
key relationships and specify these for CPQ sub-scale administration. This was made on 
the basis of the anticipated social relationships of most salience for Turkish women of 
this age, accepting the departure from normal CPQ practice. Furthermore, it was felt to 
be most appropriate to focus on the quality of these key relationships rather than to 
attempt a quantitative synthesis of the wider social environment, accepting the fact that 
the influence other potentially important relationships (e.g. potentially buffering effects 
of close friendships outside the family) were not captured.  
 
Guide for Monitoring Child Development (GMCD)  
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The GMCD is a new scale for monitoring child development by introducing a practical 
method of using an open-ended interviewing technique to obtain comprehensive 
information about the child’s developmental functioning.  It is designed specifically for 
use by health care providers in low- and middle-income (LAMI) countries. Brevity of 
the training, administration, and scoring and the single sheet instrument offer a practical 
approach to developmental monitoring. It monitors children aged 0 to 24 months (Ertem 
et al., 2008).  
 
In high-income countries, there are different instruments which are standardized and 
validated for developmental monitoring and the early detection of developmental 
difficulties. However, in LAMI countries, research on child development is extremely 
limited.  Instruments such as the Ten Questions Questionnaire (Durkin et al., 1995), 
Access Portfolio (Wirtz et al., 2005) and Disability Screening Schedule (Chopra et al., 
1999) are the examples of scales using in developed countries. These scales are 
designed to question caregivers about whether a child has a severe disability and do not 
provide a framework for monitoring the development of young children. The Denver 
test (Frankenburg et al., 1992) is one of the most used scales around the world, which 
relies on “child testing” and “structured questions,” both of which are not ideal in LAMI 
country settings. Furthermore, the Denver II test is less commonly used in the West than 
it was previously because of research demonstrating its inadequate screening accuracy 
(Ertem et al., 2008).  
 
It has been recognised that children in LAMI countries have much higher risks of 
health-related problems that increase the likelihood of developmental delay. Because of 
that, the WHO recommends using “prescriptive samples” to construct standards (Ertem 
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et al., 2008). The WHO International Growth Standards and the WHO Motor 
Development Study (Wijnhoven et al., 2004) have shown that, when child health is 
homogeneous and optimal, child growth and motor development are similar across 
diverse countries. The “prescriptive sample” approach enables LAMI countries to have 
standards for child development that are independent of major health-related risk factors 
for child development, more comparable between countries, and similar to those of 
Western children. When healthy subjects are recruited, the sample may be skewed 
toward children whose caregivers have higher educational levels than national averages 
(Ertem et al., 2008). 
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D.3 Cross-sectional associations between social support and antenatal depression  
 
Throughout the 20th century, Turkey has experienced substantial demographic, socio-
cultural and economic transformations. These changes have been said to be linked with 
adverse consequences such as poverty, unemployment, limited social services, and an 
imbalance in income distribution (Rebuplic of Turkey 2000, WHO 1997). A particularly 
important potential consequence of population expansion and trans-national and rural-
urban migration has been the disruption of traditional family-based support structures 
common in Middle Eastern, as well as other societies. Taken together, these changes 
can be supposed to have an important impact on maternal health in perinatal period that 
could be mediated through loss of traditional support networks. Factors contributing to 
perinatal depression in Turkey have, in general, been found to be similar to those in 
other countries. Golbası et al. (2009) found a moderate negative correlation between 
depression and perceived social support using the Multidimensional Scale of Perceived 
Social Support, as well as positive correlations with maternal age, gravidity and number 
of living children. 
 
In this study, the prevalence of antenatal depression was 33% which, as can be seen 
from section A.8.1 is comparable to findings in other Turkish postnatal samples using 
this scale and cut-off (Golbasi et al., 2009, Karacam et al., 2009) , although higher than 
findings from other countries (Rahman et al., 2003, Glavin et al., 2009, Grussu and 
Quatraro 2009): in particular, higher than the 12% postnatal prevalence reported in a 
systematic review of studies undertaken mostly in developed countries (Bennet et al., 
2004). One possible explanation is that this represents differences in scale performance 
– for example in its cross-cultural validity in Turkey. However, as described in section 
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B.2.4, scaling statistics for Turkish samples have not been markedly different from 
those seen in other lower prevalence settings (Kirpinar et al., 2010).  Using an EPDS 
cut-off of ≥13, Kirpinar et al (2010) reported 84% and 88% sensitivity and specificity 
respectively against known diagnosis, with Cronbach’s alpha scores at one and six 
weeks postpartum of 0.85, 0.86, respectively. Evans et al., (2001) reported similar 
sensitivity (86%) and specificity (78%) using same cut-off in their UK sample. 
Furthermore, the baseline sample, as previously argued, was likely to be representative 
of its source population, reducing the likelihood of sampling bias. Inequalities in 
underlying national or regional risk therefore do need further consideration. Prevalence 
data on mental disorders in Middle Eastern and comparable nations are relatively few 
but those studies that have been carried out have suggested markedly higher levels than 
those commonly seen in Western settings – for example a 12-month prevalence of any 
DSM-IV disorder of 17% in Lebanon with mood disorders twice as prevalent in women 
compared to men (and anxiety disorders seven times as prevalent (Karam et al., 2006)), 
or a 27% prevalence of major depressive disorder in a large community study of adults 
aged 15 years and above in Morocco (Kadri et al., 2010; with 34% prevalence in 
women). Clearly further research is required into cross-cultural variation in mental 
disorder prevalence and the extent to which this can be assessed with equivalence across 
world regions. However, given the prospective findings in this cohort of high levels of 
persistence for this particular depression category and associations with deterioration in 
important social relationships, the findings do suggest a level of morbidity that is both 
common and impactful.     
 
Findings from this study show similarities and dissimilarities compared to other studies 
in terms of potential risk factors for antenatal depression. Social support, life events, 
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violence were associated with depression whereas age, education level and income were 
not (Gausia et al., 2009). A number of socio-demographic risk factors have been 
identified for depression during pregnancy, including younger age and lower education 
(Lovisi et al., 2005). Increased parity and lack of support, particularly poor support from 
the partner/husband have also been associated with depression in both developed and 
developing countries (Patel et al., 2002). In particular, physical abuse by intimate 
partners before or during pregnancy has been found to be a particularly important 
potential risk factor for antenatal depression (Lovisi et al., 2005). 
 
The relationship between women and their mother and mother in-law is still important 
in Turkish culture, whether the woman is living in a nuclear or extended family setting. 
A woman in a traditional setting will typically move to live with her husband and his 
family in the same house when she gets married. In this setting, the expected role of a 
woman’s own mother is to support this marriage by helping her daughter on practical 
issues (e.g. taking care of children) and emotional issues. To the candidate’s knowledge, 
this is the first study which has assessed the association between antenatal depression 
and support from the mother and mother in-law, although this has been investigated 
previously for postnatal depression in Turkey (Inandi et al., 2005). In the sample 
reported here, there were strong associations between depression and nearly all 
measures of social support from the three relatives in question. Those with the husband 
and mother-in-law were particularly strong, consistent with the importance of these 
figures in women’s lives in this culture. The only exception was that negative aspects of 
the relationship with the mother were more strongly associated with depression than 
those with the mother-in-law. This might possibly reflect a long-standing poor parental 
relationship prior to marriage but with lasting effects on mental health.  
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Turkey in general, and Ankara in particular, offers important advantages for research 
into the role of different family structures because of the longstanding co-existence of 
‘Western’ and traditional ‘Middle Eastern’ cultures and it was therefore investigated 
whether an extended family setting might modify potential effects of spousal and other 
key relationships on depression risk, specifically anticipating that the presence of other 
family members might reduce the impact of a poor quality spousal relationship. 
Contrary to the study hypothesis, effect modification, where found, was in the opposite 
direction with stronger cross-sectional associations between spousal support and 
antenatal depression in traditional families, particularly with respect to lower emotional 
support. Prospective analyses showed no effect modification by family structure on 
social support as a risk factor for incidence or persistence of depression. On the other 
hand, analyses of antenatal depression as a risk factor for decline in social support (C.3, 
and as discussed later), found stronger effects on spousal support in traditional family 
settings. Therefore effect modification, if present, may principally concern an adverse 
influence of depression on the spousal relationship. This might possibly reflect a higher 
visibility of marital difficulties in extended families, or possibly assumptions about the 
role of the woman’s mental health in the marital context which would require further in-
depth research, probably qualitative, to investigate further. In secondary analyses of 
baseline analyses (C.1), effect modification by previous children was also investigated; 
the stronger association in women without previous children might reflect a buffering 
effect of other children on the impact of marital strain or possibly higher feelings of 
empowerment in this group of women and/or the presence of children allowing greater 
access to friends and extra-familial support networks. Also of interest was the 
observation that the association with social support from the mother-in-law was equally 
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strong in nuclear and traditional families, emphasising the importance of this 
relationship in Turkish culture, and with implications for future clinical and public 
health interventions. The association with support from the mother was, as mentioned, 
weaker in most respects, and the observation of possibly opposite associations with 
daughters’ depression between traditional and nuclear families might reflect differing 
roles of the mother in the two situations. Higher practical support from the mother in the 
context of an extended family structure (i.e. for women living with their husband’s 
family) might represent a more severe breakdown of relationships in the household 
where women are residing. However, as stated earlier, the study had limited power to 
investigate interactions with family structure and the number of analyses means that 
individual significant findings should be viewed with caution and as requiring 
replication.  
 
Support from family members has been found to be an important buffer against 
depression in women from other low and middle income settings (Broadhead et al., 
2001). Some research into perinatal mental disorder in Islamic nation settings has 
suggested both high prevalence of disorder and a potentially harmful role of disruptions 
to traditional family structures (Rahman et al., 2003). Although a high prevalence of 
antenatal depression was found in the sample, consistent with this, there was little 
evidence that traditional family structures conferred additional protection, either directly 
or through buffering effects of individual relationships. However, it should be borne in 
mind that these nuclear and traditional structures have co-existed in Turkey for a long 
time, potentially allowing individual and societal adjustment. As stated earlier, results 
cannot necessarily be generalised to nations or cultures undergoing more rapid changes 




D.4 Social support and the incidence and persistence of depression between 
antenatal and postnatal examinations  
 
In members of the cohort present at the first postnatal examination, incident postnatal 
depression occurred in 14% of women without antenatal depression, and depression 
persisted from the antenatal to postnatal period in 50%. It is increasingly recognised that 
many cases of perinatal depression begin in the antenatal period and persist after 
childbirth (Patel et al. 2004). Antenatal and postnatal depression have also been 
reported to share similar prevalences to those for depression in the general population 
with estimates ranging from 12– 20%, with a commonly reported estimate of 13% 
(Patel et al. 2004, Dennis 2005, Glasser et al 2000).  
 
The prevalence of postnatal depression, 26%, was comparable to findings in other 
Turkish postnatal samples using this scale and cut-off, although higher than findings 
from other countries (Rahman et al 2003, Glavin et al. 2009, Grussu and Quatraro 
2009): in particular, higher than the 12% prevalence reported, as mentioned in section 
D.3, by a systematic review of studies undertaken in developed countries in all but one 
instance (Bennet et al. 2004). The same considerations apply as discussed in section D.3 
concerning cross-cultural applicability of the scale or underlying differences in risk.  
 
Because of difficulties in conducting longitudinal studies in the perinatal period, 
evidence on the incidence of PND is limited (Banti et al 2011). The incidence of 
depression in postnatal period has been reported as ranging from 7-20% as described in 
Chapter A.4, 6.8 %, 9.8 %, 14.5 % and 20.1 % in studies from different time of 
assessment in postnatal period in different countries (Table A. 3). The incidence of 
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postnatal depression in this sample is similar to that reported by Areias et al (1996) in 
whose sample 15 % had a new episode during the first 3 months after childbirth. The 
persistence of perinatal depression is also similar to findings in Iran (Kheirabadi and 
Maracy 2010) which was 49.6% although is higher compared to the 43.7% reported for 
a British study (Heron et al. 2004). 
 
According to a review by Robertson et al (2004), strong predictors of postnatal 
depression include depression during pregnancy and a recent stressful life event, with 
lower perceived social support also a risk factor. Stressful life events were associated 
with both incidence and persistence of depression in the cohort described here, 
consistent with this, although this exposure was not the focus for the analysis and its 
independence from other exposures was not assessed. In unadjusted analyses, lower 
income predicted incidence but not persistence of depression. Otherwise, no other 
covariates were associated with incidence or persistence, although two or more previous 
children, worse reported physical health and past emotional problems had been found to 
be significantly associated with depression at baseline, as previously reported (Senturk 
et al, 2011).   
 
Strong associations had been found at baseline between antenatal depression and lower 
emotional support from the husband and the mother-in-law. In these prospective 
analyses, these findings were confirmed for persistence and incidence of depression 
respectively. On the other hand no predictive associations were found for practical 
support or negative aspects of the relationships. While this might simply reflect 
different psychometric properties between the subscales, it would also be consistent 
with expectations in Turkish society, where practical support is more to be expected 
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from close relatives and where both lack of practical support and negative aspects of a 
relationship may be more clearly seen as something which can be discussed with other 
friends or family members. The stronger and more consistent associations with support 
from the mother-in-law compared to the mother (both observed in cross-sectional 
associations with antenatal depression and with prospective data here) may reflect the 
relative importance of the former relationship for women in Turkish society, or it is 
possible that the perceived relationship with the mother-in-law is more strongly linked 
with the quality of a woman’s marriage. Finally, it could reflect reluctance on the part of 
participants to report problems with parental relationships, particularly emotional 
relationships. Support from family members has been found to be an important buffer 
against depression in women from other low and middle income settings (Broadhead 
2001), and some research into perinatal mental disorder in Islamic nation settings has 
suggested both high prevalence of disorder and a potentially harmful role of disruptions 
to traditional family structures (Rahman et al 2003). 
 
Different associations with incidence and persistence of depression might simply reflect 
type 1 statistical error which should be borne in mind given the number of analyses. 
However, the individual associations (with emotional support from the spouse/mother-
in-law) are consistent with baseline cross-sectional associations and suggest that the 
latter may reflect different actions in relation to prevalence. In panel surveys of older 
community populations, several studies have found different predictors of incidence and 
persistence of depression – for example physical ill health primarily predicting 
incidence and social support primarily predicting persistence (Prince et al., 1998). 
Findings here suggest that the relationship with the mother-in-law may preferentially 
affect a woman’s risk of developing depression in the post-natal period, possibly 
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reflecting alterations in family dynamics following childbirth. For women who are 
depressed in the ante-natal period, on the other hand, the quality of the relationship with 
their husband appears to be the most salient factor in predicting recovery or not after 
childbirth.  
 
No difference had been found at baseline in the prevalence of antenatal depression 
between traditional and nuclear family settings and the findings of similar incidence and 
persistence rates are consistent with this. At baseline, emotional support from the 
husband had been found to be more strongly associated with antenatal depression in 
traditional compared to nuclear family settings but no significant interactions with 
family structure were found for depression incidence or persistence in these prospective 
analyses. Although statistical power was limited, in general the findings suggest that the 
importance of the family environment remains consistent across different family 
structures, to the extent that these could be characterised and quantified in this setting. 
While it is the candidate’s belief that they represent considerable heterogeneity in 
experience within this setting, it is possible that there are societal norms and 
expectations in Turkey which transcend these structural differences (for example 
pertaining to the importance of the mother-in-law relationship even where there is no 
co-residence).  
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D.5 The association between antenatal depression and subsequent social support 
 
Depression is recognised to have a range of potential adverse impacts on well-being. 
For example, the impact of depression and other mental disorders on health outcomes 
has been highlighted as a major priority for international research, including not only 
direct effects on health but also more indirect effects on access to and engagement with 
treatment regimes. (Prince et al., 2007). Symptom profiles, disability and quality of life 
associated with depression have also received substantial attention. While a negative 
effect of depression on social relations has high plausibility, there has been little 
research on this, the vast majority of prospective studies investigating the opposite 
direction of association – i.e. lower social support as a risk factor for depression.  
 
A longitudinal study of a large Canadian community sample found reciprocal 
relationships between major depression and low social support: the strongest and most 
robust findings were for low support as a risk factor for depression; however, 
depression also predicted the emergence of low ‘affection social support’ (i.e. derived 
from items rating demonstrable evidence of affection, potential overlapping with the 
SDQ emotional support construct), although not other aspects of support (Patten et al., 
2010). A smaller study comparing 49 people assessed before and after a first depression 
episode to 351 never-depressed controls, the cases described an increase in levels of 
interpersonal dependency and deterioration in social skills; however, the authors did not 
feel that the overall differences were substantial or robust (Rohde et al., 1990). A study 
in Finland following 193 people with major depressive disorder over an 18 month 
period found an improvement in subjective support associated with clinical recovery but 
no improvement in objective support; both outcomes deteriorated in persistent cases 
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(Leskela et al., 2008). Studies investigating so called ‘scar effects’ of depression (i.e. 
persisting negative psychological change after symptomatic resolution) have tended not 
to find evidence for this (Beevers et al., 2007, Zeiss and Lewinsolm 1988). Instead the 
concept of ‘erosive effects’ (depression-induced changes in perceptions of social 
support leading to counterproductive behaviours such as the seeking of reassurance 
and/or negative feedback) has been suggested as a more plausible hypothesis (Joiner 
2000).  
 
The findings from this study therefore have some consistency with those in other related 
areas of enquiry, although to the candidate’s knowledge, the effect of depression on 
social support or relationship quality has not been investigated to date in a perinatal 
cohort. Lower social support has been reported as a strong to moderate risk factor for 
postnatal depression (Robertson 2005) and moderate risk factor antenatal depression 
(Lancaster et al., 2010) in recent two meta-analyses. The findings here however strongly 
suggest a reciprocal relationship with an overall decline in several aspects of social 
support in the cohort as a whole which was more marked in participants with antenatal 
depression at baseline. The fact that associations with depression were most marked for 
emotional support rather than other aspects, and most marked for support from the 
husband and mother-in-law rather than the mother, is consistent with the findings for 
the analyses reported earlier (i.e. as correlates and predictors of depression). These may 
well reflect the salience of emotional over other aspects of support in relation to 
participants’ mental health, and the salience of the two relationships in the particular 
family contexts sampled in this study, as discussed earlier. Antenatal depression was 
also associated with an exaggerated decline in subsequent practical support from the 
mother-in-law, although the independence of this association from that with change in 
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emotional support was not investigated as the two are likely to be strongly related 
constructs. A traditional family structure, as previously discussed, appeared to increase 
the impact of depression on the spousal relationship but did not apparently modify the 
impact on the mother-in-law relationship. An important consideration is that, although 
attempts were made to adjust for a range of potential confounding factors, it is not 
possible to infer with certainty whether the exaggerated decline in self-rated support 
represented a consequence of the antenatal depressive episode or whether both reflected 
ongoing or emerging poor relationships preceding the depression. Absolute clarification 
of this issue however would require research over a much longer period, ideally from a 
point preceding first pregnancies or possibly even the marriage itself. Regression to the 
mean is not a valid explanation, since levels of support were already relatively low at 
baseline in participants with depression and this process would have obscured rather 
than exaggerated associations with subsequent decline.  
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D. 6 Perinatal depression and child development  
 
Research on maternal depression has focused primarily on postpartum effects on 
mother-infant interactions with much less attention given to antenatal depression. Few 
longitudinal studies which start in antenatal period and continue to postnatal period 
have investigated the association between antenatal and postnatal depression and child 
development (Gerardin et al. 2011). (Table A.5) This thesis reports findings from a 
large community-based sample that was followed up for a mean period of 20 months. 
Depression was ascertained in an identical manner at all four examination points using a 
standard instrument and cut-off whose screening properties have been discussed earlier 
and which is likely to be effective in identifying groups with significant morbidity, 
supported by the associations with declining social support described in the previous 
section. Taking these advantages into account, the candidate feels that the findings are 
robust with respect to absent associations with child development at the final 
examination, insofar as this was quantified. The study hypothesis of a negative impact 
of depression on child development was therefore not supported.  
 
Comparison is difficult because few studies have been undertaken on prospectively 
collected antenatal depression data. Of those that have, one UK cohort study found 
association with antenatal depression and children’s development after adjusting for 
postpartum depression (Deave et al., 2008); however, the association between antenatal 
depression and child development in that study was at borderline significance (using 
EPDS≥10, p=0.047, EPDS≥13, p=0.043). The results of the study reported here are 
consistent with other studies that found no associations between postpartum depression 
and child development (Murray 1992, Hay et al 1995). The features of the sample 
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should be considered. On the one hand, a large community sample was followed that, as 
argued earlier, is likely to be broadly representative of its source population; on the 
other hand the exclusion of preterm delivery might have led to underestimated 
associations: although the incidence of preterm delivery was low (10%) in this study, 
associations have been reported with antenatal depression in other samples (Grote et al., 
2010). Child assessment was based on maternal report and trained interviewer 
observation using the GMCD which, as discussed, has been supported as suitable for 
use in low- and middle-income settings. There remains the possibility of residual 
confounding, although it is difficult to envisage a factor that is both a negative 
confounder and with a sufficiently powerful influence to obscure a meaningful 
association. The nature of the outcome should be considered – i.e. mean levels of 
development in an unselected community sample – and it is important to bear in mind 
that the study was not powered to compare the risk of rarer more specific outcomes such 
as the incidence of severe developmental delay. Paternal depression has been suggested 
to influence child development (Ramchandani et al 2005), but the mental state of other 
family members was not evaluated in this study.  
 
In a review, Grace (2003) concluded that the strongest effects of postnatal depression 
appear to be on development of cognitive abilities such as language, intelligence, and 
Piaget’s object concept tasks. However, these effects were found to be quite 
heterogeneous and potentially related to contextual factors and the child’s sex. If there 
are adverse effects of postnatal on child development it has been suggested that these 
are mediated through maternal interpersonal behaviour and sex of the infant. The impact 
is likely to be worse where the depressive episode is severe and prolonged, and the 
negative effects of postnatal depression may occur in conjunction with parental conflict 
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and low socioeconomic status (Grace et al., 2003). Moreover, the findings in a recent 
review (Brand and Brennen 2009) suggest that exposure during the postpartum period 
might have limited predictive ability on its own. It seems that continued exposure to 
maternal symptoms across infancy and early childhood might be a stronger predictor of 
child outcome than exposure occurring only during the postpartum period. Parenting 
factors, exposure to stressful life events, and other concomitant risk factors are 
important predictors for long-term outcomes in these children (Brand and Brennen 
2009)..  
 
Several studies report a link between antenatal depression and later child development 
(i.e. beyond that examined in this study), in particular a more difficult temperament 
(Gerardin et al. 2011). However, it is less clear whether postnatal depression leads to 
cognitive delay in children unless it is prolonged or severe (Deave et al 2008). 
Furthermore, postnatal depression may be either a factor on the causal pathway between 
antenatal depression and child development, or it may act as an independent influence 
(Deave et al 2008). One review concluded that perinatal exposure to maternal 
depression and perinatal exposure to maternal stress/anxiety have differential impacts 
on child outcomes, with the strongest and most consistent negative effects on child 
outcomes associated with antenatal anxiety and stress (Brand and Brennen 2009). 
However, in considering lower birth weight as an outcome, a recent study concluded 
that comorbid anxiety, depression, sleep problems, and pain were difficult to distinguish 
as predictors (Field et al 2010). Additionally, children of depressed mothers may inherit 
directly a vulnerability to depression. However, although some research in this area has 
suggested evidence for a relationship between symptoms of perinatal maternal mental 
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illness and child outcome measures, it has been emphasised that no study to date has 






D. 7 Implications  
 
Implications arising from the findings discussed above will now be considered. General 
implications for public health, clinical practice and research will be discussed, followed 
by specific issues for perinatal depression in Turkey and directions for future research. 
 
Implications for clinical practice and public health 
It is well-established that perinatal depression is prevalent in most countries around the 
world and is probably as prevalent if not more so outside Western settings, where most 
research has focused to date, despite the existence of traditional postpartum rituals and 
strong social supportive mechanisms in more traditional societies such as those found in 
Middle Eastern countries. It is important that health care professionals are aware of this 
phenomenon and ensure that their services provide effective interventions in a timely 
fashion. As there may be a lack of mental health staff in many countries, provision of 
training for midwives and community nurses to screen and deal with antenatal and 
postnatal is pivotal to perinatal depression care. Interventions may be classified under 
primary, secondary, and tertiary prevention categories. 
 
Primary prevention interventions include indentifying risk factors associated with 
perinatal depression in the target populations and delivering appropriate preventive 
measures. As an example, family planning and counselling services may decrease 
unwanted/unplanned pregnancy (Ekuklu et al., 2004). 
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Secondary prevention interventions encompass early detection and treatments of the 
disabling depressive symptoms. Routine screening for perinatal depression by using a 
self-reported questionnaire during pregnancy and postpartum periods may be indicated.  
 
Finally, tertiary prevention interventions entail preventing relapses of depressive 
symptoms. Routine follow-up and home health visits during the pregnancy and 
postpartum periods are strongly recommended. 
 
Considering the specific findings of this study, the high prevalence of antenatal 
depression and its appreciably high persistence into the postnatal period emphasise the 
importance of applying evidence-based intervention strategies in Turkey under the 
broad headings outlined above. The prospective findings relating to effects on social 
relationships suggest that the measure and cut-off applied to define depression, although 
broad and defining a sizeable proportion of the sample, are nevertheless capturing a 
group at risk of adverse consequences. The reciprocal associations found with social 
support measures suggest that this interface should be considered as an important 
potential target for intervention. These could entail anything from a greater awareness 
of family dynamics and tensions at the point of assessment and/or screening to 
consideration of family-orientated interventions at the point of treatment, not only to 
improve recovery (of relevance being the association between lower emotional support 
from the husband and depression maintenance described in section C.2). Public 
education programmes might also be considered in relation to improving awareness of 
depression and the family context with a view to prevention (of relevance being the 
association between lower emotional support from the mother-in-law and risk of 
depression onset), and further consideration should be given to preventing an adverse 
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impact of depression on social relationships – for example, by increasing education 
about the condition and attempting to reduce any associated stigma. Given the observed 
prospective associations between worse relationship quality and risk of depression 
incidence/maintenance, it seems reasonable to assume that interventions to improve 
social support during and after one pregnancy might reduce the risk of depression in 
later similar circumstances. 
 
Implications for research 
Clearly there are a number of areas which require further research in a more general 
context relating to perinatal mental health: for example, further exploration of the role 
of physical/biological and cultural factors. As well as longitudinal studies of large 
representative samples, more qualitative data are also needed to elaborate women’s 
lived experiences during the postpartum period. Additionally, randomised-controlled 
trails are required to test the effectiveness of culturally sensitive interventions developed 
for women with perinatal depression in Middle Eastern and other Asian cultures. 
Internationally collaborative studies are also likely to be increasingly informative.  
 
As discussed earlier, there are several limitations to the current body of evidence. First 
of all, there is significant heterogeneity among studies, including differences in the 
screening and case ascertainment instruments that are used, the populations that are 
studied, the risk factors that are addressed, and the confounders that are controlled for in 
statistical analyses. Most studies of perinatal depression have been cross-sectional in 
design, limiting the ability to draw conclusions about the direction of causality. To 
address these issues, standard and commonly applied measurements were used in a 
representative sample followed prospectively. However, clearly there would be value in 
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further investigation of the study hypotheses to clarify whether they can be replicated in 
other settings, nations and cultures. The uncertain generalisability of ‘traditional’ as 
distinct from ‘nuclear’ family settings in Turkey has been considered previously and 
understanding would benefit from wider consideration since the Turkish system of long 
co-existence between ‘Eastern’ and ‘Western’ social structures and lifestyles is possibly 
a unique one. The potential influence of family structure as an effect modifier, 
particularly concerning the impact of depression on social support, cannot be assumed 
to generalise to settings where there has been more rapid and recent social transition, 
and further research here is indicated. The findings of the study with respect to the three 
key social relationships also require replication and further investigation in other 
settings as it is likely that family structures and roles vary even within apparently 
similar ‘traditional’ settings. In particular, it would be helpful to investigate the 
prospective interrelationships between social support and depression in other Middle 
Eastern and Islamic cultures where, to the candidate’s knowledge, there has been little 
previous research.  
 
As well as replicating and extending the described study design in other settings, further 
observational research would be helpful within the population sampled. Specifically, as 
mentioned earlier, recruitment at an earlier stage and a longer period of follow-up might 
help to clarify further the direction of causation between depression and reduced 
support. Interviews with other family members might also provide a more detailed 
picture of the interplay between these factors, as might in-depth qualitative interviews. 
Longer follow-up of child outcomes might also help to increase the accuracy of 
developmental measures (both through their repetition and through a longer time over 
which to assess delay) and allow the supplementation of these with wider measures of 
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emotion and behaviour. Further possible extensions might include expanding the 
research questions to investigate the influence of the child’s status on maternal mental 
health as well as the extent to which factors measured in this cohort predict antenatal 
and postnatal depression in subsequent pregnancies. 
 
Finally, it is important that observational findings are translated into interventions and 
that robust data is generated to provide an appropriate evidence base for these. The most 
obvious implication for an intervention arising from this study concerns ways of 
improving social support both generally for mothers or mothers-to-be in this population 
and specifically for those found to have significant depressive symptoms. Relevant 
outcomes would include both prevention and treatment of depression and also the 
prevention of deterioration in social support in mothers generally around childbirth and 
in those with perinatal depression specifically. Individual-level interventions might 
include attempts to improve social relationships, or possibly to provide alternative 
mechanisms of support to increase women’s resilience so that relationship strains have 
less of an influence on their mental health. Wider societal interventions might include 
public education programmes to improve awareness and reduce stigma, and/or 
increased availability of support through alterations in health service structures and 
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